Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


bv  Google 


DiqllzcdbvCoOgk" 


DiqllzcdbvCoOgk" 


DiqllzcdbvCoOgk" 


bv  Google 


w 

f^     ANI 


ANNALS  OF  PHILOSOPHY; 

OR,  UAGAZINB  OF 

CHEMISTRY,  MINERALOGY,  'MECHANICS, 

NATURAL  BISTORT, 
AGRICULTDRE,  AND  THE  ART& 


BY  THOMAS  THOMSON,  M.D.  F.aS.  L.iE.  F.L.S.  te 


IMPMtlU.  lIQ>ICO>CIIIItirBaiC*L  ACADBIIT  0>  rCTKIUBDMIB, 


VOL.  VU. 

JANUARY    TO    JUNE,     1816* 


SoiHian: 

FrhOtd  by  C.  Baldmin,  New  BHdgt-ttntti 

FOR  BALDWIN,  CRADOCK,  AND  JOY, 

47,    PATEfiN08T£R-B0W. 
■OLD  ALM  Wt 

W.  BLACKWOOD,  EDINBUaoH;   AND  J.  CUXHIHO,  DITBLIN. 

1816. 


DiqllzcdbvCoOyk" 


bv  Google 


TABLE  OF  CONTENTS. 


NUMBER  XXXVn.— JANUARY,  laifi. 

Accoontof  tha  tinprovemetibiDl^fsical  Science  dariog  the  Year  I61S. 

By  Dr.  Thomson    1 

Not*  by  Pmfesioi  P.  Praroil  Tupecting  Dew,  in  Reply  to  Dr.  Wells. ...     71 
Journey  into  the  Interior  of  New  South  Walea  by  Govemor  MacquafriC     fS 

Notices  of  LectuTM 80 

6eolo^cal  Remarks  on  difierent  I^rts  of  Scotland.    By  Prof.  JameMn..ibid. 

On  the  Specific  Grarily  of  Men 8t 

On  Criopyriie  .' jbid^ 

Letter  from  Dr.  Rees  mpecting  Dr.  Henry's  Experiments  on  Bleaching. .     8S 

New  Method   of  presecriDg  Meat S4 

■— — '^— ^~~  mannfaciuting  Gttnpowder Ibid. 

Accidents  from  Seating .....ibid.- 

OnDew ibid. 

Extension  of  the  Bibliotheque  Britanniqoe  8t 

Notice  respecting  Six's  Th»nionicler M 

Meteorological  Table  and  Observa^ons,  Nov.  S3  to  Dec  88 , . , ,    87 


NUMBER  XXXVIIL— FEBRUARY.   , 

Abscmations  on  the  present  State  of  the  MatfaemaUcal  Sciences  in  Great 

Britain    ....'. i '. Bg 

Reply  to  Dr.  Henry's  Letter  respeeling  the  Introduction  of  Bleaching  by 

Oxymurlalic  Acid,     By  Mr.  Parkes i w 99 

On  Minetalogical  Sarveys.     By  Professor  Jameson  • 102 

A  new  Cypher  prnposed >..> i 109 

Accuuncofthe  Worm  which  infesu  the  Stickleback.  By  Mr.  T.  L  Dick  106 

Letter  to  Dr.  Wells  rsapeeting  Dew,    liy  Professor  Prevost W9 

Correction  ofa  Mistake  in  theEntayon  the  Relation  between  the  Spedlic 

Gravity  of  Bodies  in  their  gateous  Slate  and  the  Weights  of  their  Atoms  111 
On  the  Marquis  tie  Chabanne's  Method  of  ventilating  Houses.    By  Mr. 

Arnot tl3 

On  lighting  Coal-Mines 117 

Esta J  on  Rents  in  the  Earth.    By  Mr.  Longmire,  amelmlett 1 81 

Leiterftom  Mr.  Benedict  Prevost  to  Mr.  Pierre  Prevoat  respecting  Dew.,   la? 
Analy(icaIAccountofthePhilosoptucalTruuactioniforliU,PartIl.  ..  139 


330169 


IVocMdinp  of  tiie  Royal  Society,  Not.  30,  Dee.  7,  l£>  S1,u)d  Jin.  11  133 

"'  ■'        ■  Lip D8Ban Society,  Dec.  5,  ig,  and  Jan.  1 6 ISS 

■■ Geological  Society,  June  |6,  Nov.  3,  and  Dec.  15..   136 

Royil  loititnte  of  FraBoe 140 

Notices  of  Lectiiret / , 1>6S 

Coal  Gat „ ibid. 

Condenu^on  of  Water  oti  Glass.    By  Dr.  Wells )5g 

Notice  reipectiag  the  Royal  Society ibid- 

On  ensuring  the  Atlenlion  of  Watchmen 160 

Influence  of  GalTBuiini.    By  Dr.  J.  R.  Cose l6l 

On  the  usual  Mode  of  fixing  the  common  Hour-glaw  at  Sea.  By  the  Same.  iUd. 

loipTovemeDt  in  the  Plate  Electrical  Machine.    By  the  Suae IfiS 

Ute  of  Galvanism  as  a  Telegraph.    By  the  Same ibid. 

Priseiof  the  Royal  Institute  of  France |63' 

Nodces  of  ScienUfic  Works  in  the  Picas 16S 

Meleorol(»ical  Table  aitd  Obserrationi,  Dec,  S3  to  Jan.  SO  167 


NUMBER  XXXIX.— MARCH. 

Bi<^^phicfll  Account  of  the  late  Professor  Robison.    By  Mr.  Playfair. ,  i6g- 

On  the Stabihly  of  Vessels.     By  Col.  Beaufoy   ,:. 194 

^monatiatlon  that  (he  Ellipse,  when  viewed  in  a  certain  Position,  appears 

circular  SOS 

On  the  Analysis  of  Soils.     By  Professor  Schiiblet 807 

Vindication  of  Mr.  Dalton's  Theory  of  the  Absorption  of  Gasea  by 

Water,  ^inst  the  Conclusions  of  Saussuie SIS 

Defence  of  the  Objections  to  Prevost's  Theory  ofRadiant  Heat.    By  Dr. 

John  Murray S83 

Proceedings  of  the  Royal  Society,  Jan.  S5,  Feb.  1,  8,  15,and8S £88 

■■     Linngan  Society,  Feb.  6  and  SO SSQ 

■■  Royal  Institute  of  France ibid. 

Notices  of  Lectures  8S4 

On  taking  Specific  Gravities,  and  the  bursung  of  Leaden  Pipes  in  Frost. 

By  Dr.  Co« ' ibid. 

Experiments  on  Chyle.     By  Dr.  Marcet gS6 

— — ^^^—    Chyme.     By  theSame  ,., ibid. 

On  Nitrate  ofSilver  as  a  Test  of  Arsenic g36 

Query  respecting  the  Use  of  the  Liver    ibid. 

Queries  respecting  Ginger  sod.  Gas  Light ibid. 

— the  Mode  of  cutting  Glass 837 

— -'  III.  removing  common  Putty  from  Glass 833 

Grey-wacte  to  -the  North  of  the  Forth  ibid. 

Intended  Publication  on  Greenland ibid. 

Heat  from  Friction .....' , 241 


Dr.R(ubiugh'iinon«rSt.IUnu * 24t 

Vnaa  of  the  French  lonttute «>..ii ilnd. 

Spwimegt  of  Cianamoii  3toae ibid. 

Racks  in  Lake  Huron. ibid. 

■Tbe  Riunford  Prize  voted  to  Dr.  Well* £43 

Ceterpillart  OQ  Snow  in  Switzeiiaixl  ,, ', ibid, 

CompoutioD of  Alcoho!  and  Ether..,...', >....  S43 

Sugar  of  Diabetic  Urige ibid. 

New  Patent! ,. ilnd. 

New  Scientific  Book*  in  hand   £44 

Meteorological  Table  and  ObKTraliotu,  Jon.  SI  to  Feb.  9  ., 845 

Obaenations  OD  the  iotente  CoM,  Feb.  g £47 


NUMBER  XL.— APRIL. 

Bicgraptucal 'Accotint  1^  ProfesiOT  Robiaon,  concluded  249 

AcconDt-of  an  Accidental  BCoal-Mine  at  Liege.    Bj  Dr.  Thomson....   360 
On  theRe-uBion  of  Parts  accidentally  leparated  from  the  living  Bod;.  By 

6e  Same    S69 

Segiater  of  the  Weather  at  Plymouth,  July  to  Dec.  lilS.  ByMr.Fox..  267 
AComparitoQ  of  the- Old  and  New  Theories  respecting  the  Natute  of 

Osymiiriatic  Acid. .  Bjr  Dr.  Berzelms 87S     ^ 

On  a  new  Compound  of  Phosphorus  and  Potash.    By  the  Chevalier 

Sementini S80 

<hi  the  Ventilalion  of  Coal-Mines.     By  Lieut.  Menzies, 883 

AccoaDtof  3  Jonrney  to  the  Summit  of  Adam's  Peak,  Ceylon 300 

Answer  to  Dr.  Murray's  Ol^ection  to  PrevosL's  Theory  of  Radiant  Heat. 

By  Mr.  Davenport  302 

Proceedingsof  the  Royal  Society,  Feb.  Sg,  March  7,  14,  21,  andss  ....  303 

■II—..  .  Linnsan  Society,  March 5  and  Ip 307 

-■■'■  —  "  "  Geological  Society,  Jan.  6  and  19 .- ibid. 

—-  ■■'■■  Royal  Insdtute of  France 310 

Flexible  Sandrsiane .- 31S 

Curious  Growth  of  a  Plane-Tree , ibid., 

Depth  at  which  Barl^  will  grow 3l7 

On  burning  Clay  a*  a  Manure  ibid. 

ALainpfoiCoal-Minc* 319 

Result  of  HygrODietrical  Observations  made  In  the  Atlantic    '  SSO 

Curious  Cauie«fH«ad.ach ; ibid. 

Strength  of  Iron ibid. 

New  Ore  of  Copper ; 3£1 

'  Death  of  Guyton  dcMorvrau 3SS 

Indian  Arrow  Root ./..T.,... ibid. 

.dantity  of . Galvanism  and- theNerrous  InHuence  vindicated.    By  Dr. 

W.  Philip  .: .; 383 

,,       Coc>;!lc 


New  Spectacle  GlaisM 3fi4 

Uric  Acid    ■"  -ibid. 

Meteoroli^oalTableatKinfiuna  Castle  385 

.  Combination  of  Prussic  Acid  and  Oil  of  Peachea ibid. 

NewPateni*.... 326 

Meteoiolo^cal  Table  aDdObMrrationSj  Feb.  SO  to  March  ig  38? 


NUMBER  XU^MAY. 


Kognrphical  Sketch  of  Alexander  Wilson  33^ 

ObicTvadona  OD  the  Relation  between  the  Specific  Gravities  of  Bodies  and 

the  Weight  of  their  Atoms.    ByDr.  Thomson   ....^ 343 

DemoDStntion  of  the  Binomial  Theorem  for  Fractional  and  Native 

Exponents • 346 

Expenmcnt)  on  Pnusic  Acid.    BjM.  Gay-Luisac 3iO 

Meteotob^cal  Table  from  the  ttegiater  kept  at  Rose-Bank,  Perth 964 

De«riptioo  of  th»  Bird  Fly.    By  M.  W,  Carolan 366 

a  new  Blow-fu'pe.    Bj  H.  I.  Brooke,  Esq 367 

Account  of  a  Trial  of  Dr.  Reid  Clann/s  Lamp  in  some  of  the  Newcastle 

Coal-Mmes.    ByDr.  Clanny 368 

Analytical  Account  of  Humboldt  and  Bonplatid's  Work  on  the  Hants  of 

South  America 973 

Proceedings  of  the  Lintuean  Society,  April  2 386 

■'    .  -  II  ..I  I        .      Geological  Society,  Feb.  16  and  March  1   ibid- 

■  Wemerian  Natural  History  Society,  No?.  25,  Dec. 

l6,  Jan.  6,  SO,  Feb.  3.  17,  March  2,  and  16 387 

■ : — • -Royal  institute  of  France 8gi 

Nolicea  of  Lectures 3gd 

Cure  of  Hydrophobia ■. ibid. 

Extraordinary  Preservation  of  Animal  Ijfe  without  Food    ibid. 

French  Academy  of  Science 897 

On  Fermeniaiioii  byGay-Lntsac 39H 

Method  of  obtaining  pure  Salphate  of  Manganese ibid. 

Native  Carbonate  of  Stroniian 399 

Weight  ofan  Atom  of  Strontian '..ibid. 

Number  of  Hants  known 401 

On  Verdigris   '. iKd. 

—  Mite  ,,., ibid. 

Blue  Mineral  from  Vesjirius 408 

Anhydrite  from  Ilelicld,  in  the  HarU 403 

Indurated  Carbonate  of  Magneitk  404 

New  Patents    ll»d. 

Scientific  Works  in  the  Press..... 406 

Meteorolopcal  Table  and  Observations,  Match  «0  to  April  18,,..  ■•"••  *W 


fr 


NUMBEH  XLII— JUNE. 

Bic^raphical  Sketch  of  Atexaader  Wilson,  concluded 4O9 

Chemical  Analysis  of  some  memhraaoas  Bodin   of  Animalt.    By  Pro- 

fesior  1.  F.  John 419 

Chemical  Action  of  Bodies  00  each  other  when  triturated  together.    Bj 

H.  F.  Link 42fi 

Conipaiison  of  the  Old  and  New  Theories  respecting  the  Nature  of  Oxjr- 

murialie  Acid.    By  Dr.  Beraelius 429 

TrigOROiuetrical  Survey  of  the  Wide-mouth  Shoal,  near  Beachy  Head.  By 

Col.  M.  Beaufoy 441 

On  the  upright  Growth  of  Vegetahlei,  By  Mr,  J.  Campbell,  of  Carbraok  443 

Camparieon  of  Albumen  with  Gluten.    By  H.  F.  Link 4S5 

Proceedings  of  the  Royal  Society,  April  95,  Ma;  3,  g,  and  iC 458 

-  — .— Geological  Society,  March  16  and  April  5 461 

" ■'■  HoyallmtitoteofPraDce 463 

Fuliainatitig  Platinum 468 

Demonstration  that  no  Part  of  a  Circle  is  a  straight  Line ibid. 

Iron  Tube  Barometer ibid. 

Fermen^t^  Heat — Steam HBg 

On  the  London  Pavement ibid. 

On  the  Ore  of  Copper  described  and  aualyted  in  a  former  Number 470 

Ob  the  Boiler  of  the  Steam-En^oe 47S 

On  Mr.  Donovan's  Essays,  and  the  Mode  of  procuring  Silver. 473 

Queries  respectisg  PlamvCylindric  Lenses 474 

Demonttiation  of  a  ouriaus  Relation  between  the  various  Otden  of 

'    Differences 476 

Sale  ef  Minerals 478 

New  Arrangement  of  Primitive  Rocks ilud. 

Ordnance  Maps  of  British  Counties  ibid. 

New  Hygrometer:  and  on  the  Mode  ofcuttiugGlast.  By  Mr,  R.Burrhud  479 

NewPatenU .' '. 480 

.  Meteorological  Table  and  Observations,  April  19  to  May  IB 481 

Index 4M 


DiqllzcdbvCoOgk" 


PLATES  IN  VOL.  VH. 


PUtci  PaC« 

.  XLII.     Electricityof  (he  Atmosphere  in  ThwndwStonM • 

XUII.    Sketch  ofCol.MacfiuaiTie'sRinile  in Ifew  South  Wadea  ....    ft 

XLIII.    [Duplicate.]    Various  Figims  107 

XUV.    Col.  BeaD%'*Initruinents  for  trying  the  ^abili^  of  VMtel*..  184 

XLV.     Diagrams  on  the  »ame  Sulaect.  8re SOS  ' 

XLVli    Variation*  in  the  Barometer  and  Thermometer  atHyinoutb, 

Jul;  to  December,  18 16 s67 

-XLVII.  nanofvenrilatlngCoal-Minei  .' S80 

XLVIIL  LetWt-Pres*  Meteorolopcal  Table 364^ 

3£LIX.   Progress  ofVt^taiioQon.Mountai(»  In  diffeieatLalitude* 3Sa' 

~  L.        On  the  upright  Grotrth  of  V^tables,  and  varion*  Diagnuni. .  *4g 


zct,  Google 


r 


ANNALS 


PHILOSOPHY. 


JANUARY,    1816. 


Account  of  ike  Improoefoents  in  Physical  Science  during  the  Year 
1815.     By  Thomas  Thomson,  M.D.  F.R.S. 

X^HE  following  account  will  be  much  less  complete  than  I  could 
hare  wished;  but  I  was  pieveuted  by  illness  from  commeDciDg  it 
till  within  three  weeka  of  the  period  at  which  it  was  to  be  sent  to 
the  press.  I  wss  unable,  in  consequence,  to  peruse  the  vast  number 
of  papers  and  books  which  it  was  requisite  to  read  (above  200  in 
number)  with  that  attention  which  would  hare  been  necessary  in 
order  to  give  a  complete  account  of  their  contents.  I  have,  how- 
ever, endeavoured  to  do  as  much  justice  to  the  subject  as  the  diort- 
Dess  of  the  time  would  allow. 

I.  MATHEMATICS.  , 

The  observations  of  ProfessoT  Chrisiison  on  the  nature  of  fluxions 
(Annals  of  Philosophy,  vol.  v,  p.  S28,  vol.  vi.  p.  178,  420,)  will  be 
read  wita.interest  by  all  those  who  wish  to  understand  the  meta- 
physics of  this  branch  of  mathematics^  and  to  be  satisfied  of  the 
accuracy  of  the  calculus. 

Only  one  mathematical  paper  has  been  published  in  the  Philoso- 
phical Transactions  for  1315,  namely,  an  £ssay~  towards  the  Cal- 
culus of  Functions,  by  C.  Babbsge,  E^({.  The  term  functitm  has 
long  been  used  in  analysis  for  the  purpose  of  denoting  the  result  of 
every  operation  that  can  ije  performed  on  quantity.  The  author  of 
this  curious  and  important  paper  first  explains  the  notation  which  he 
make:!  use  of,  and  the  various  orders  of  functions  which  may  occur. 
He  then  solves  20  different  problems,  and  shows  their  applicatisD 
to  the  solution  of  various,  interesting  questions. 

V-"-™-""'-  A  ;  _ Coogk 


2  Improvements  in  Physical  Science 

n.  ASTRONOMY. 

Three  astronomical  papers  have  been  published  in  the  I^iloso- 
■  phical  Transactions  for  1815. 

1.  A  memoir  by  Dr.  Herschel  on  the  Satellites  of  the  Georgian 
Planet.  It  contains  an  immense  collection  of  observations,  con- 
tinued from  17*^7  to  1810.  The  esistence  of  two  SiLtellites  has  beea 
established  completely  ;  the  first  of  which  performs  a  synodlcal  re-' 
volution  about  the  planet  in  8''  16"  56'  5*2" ;  the  second,  in  13* 
11''  S'  69".  He  has  rendered  it  probable  that  there  exists  a  satel- 
lite nearer  the  planet  than  either  of  these  two,  and  that  there  are 

.  likewise  several  exterior  satellites.  But  the  extreme  rembteoess  of 
this  planet  renders  the  determination  of  these'points  exceedingly 
difficult. 

2.  A  Memoir  on  the  Dispersive  Power  of  the  Atmosphere,  and 
its  Effect  on  Astronomical  Observations,  by  Mr.  Stephen  Lee.  TTie 
author  observes  that  stars  of  different  colours  must  be  differently 
refracted,  and  that  the  apparent  altitude  of  the  sun  must  vary 
according  to'  the  colour  of  the  dark  glass  through  which  he  is  viewed. 
That  the  fixed  stars  differ  from  each  other  in  respect  to  the  compo- 
dtion  of  their  light  is  evident  to  the  naked  eye  ;  but  this  difference 
becomes  still  more  perceptible  when  they  are  viewed  through  a 
prism  properly  adapted  to  the  eye-piece  of  a  reflectiog  tetesc(^. 
The  planets  also  differ  much  from  each  other  in  this  respect.  These 
considfl'ations  inducing  Mr.  Lee  to  suspect  that  the  dispersive  power 
of  the  atmosphere  must  be  sufficient  in  many  eases  to  produce  con- 
siderable effect  on  astronomical  observations,  he  made  a.  set  of 
observations  on  the  diameter  of  the  planet  Mars  while  in  opposition 
in  1813.  From  a  great  number  of  observations,  he  found  that  the 
deviation  of  the  extreme  rays  of  light  was  between  ^l-  and  -^  part 
of  the  total  refraction.  Mr.  Lee  conceives  that  the  disagreement 
between  the  latitude  of  a  place  deduced  from  observations  of  eir- 
cumpolar  stars,  and  from  observations  of  the  sun,  may  he  traced  to 
the  use  of  dark  glasses.  To  a  similar  cause  he  ascribes  some  other 
dbcordances  in  astronomical  observations. 

,  3.  Determination  of  the  North  Polar  Distances,  and  proper  Mo- 
tions of  SO  fixed  Stars,  by  the  Astronomer  Royal.  The  table  of  the 
north  polar  distances  of  these  stars  laid  before  the  Royal  Society  in 
1813  was  so  accurate,  that  Mr.  Pond  found  no  occasion,  from  his 
subsequent  observations,  to  make  a  greater  alteration  in  any  of  them 
'  than  tV  of  ^  second.  By  comparing  his  own  catalogue  with  that  of 
Dr.  Bradley  in  i  756,  he  has  ascertained  the  proper  motions  of  these 
stars  during  a  period  of  58  years.  The  annual  proper  motion  of  the 
Pole  Star  is  —  0-057"  3  that  of  0  Ursfe  Minoris,  -j-  G'l". 

UI.  ACOUSTICS. 

Some  objections  to  Dalton's  theory  of  gases  have  been  started  in 

Gerinany.    The  most  important  of  these  is,  that  if  the  gases  are  not 

elastic  to  each  other,  every  sound  ought  to  be  repeated  four  times. 
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we  live  in  an  atmosphere  composed  of  four  elastic  fluitk;  or 
supposing  tlie  eSect  of  the  carbonic  acid  gas  and  the  vapour  of 
water  to  be  insensible,  still  every  sound  ought  to  be  rep<>ated  at 
least  twice  by  the  azotic  and  oxygen  atmospheres.  As  this  never 
happens,  'it  is  concluded  that  these  two  gases  are  elastic  to  each 
other.  This  objection  having  been  considered  long  ago,  it  is  need- 
less to  resume  the  subject  here. 

The  distance  at  which  sounds  may  be  heard  is  much  greater  than 
is  generally  imagined.  Dr.  Derham  informs  us,  on  the  authority 
of  S.  Averrani,  that  at  the  siege  of  Messina  the  report  of  the  guns 
was  heard  at  Augusta  and  Syracuse  almost  100  Italian  mifes  dis- 
tant; and  he  states  upon  his  own  authority  that  in  the  naval  engage- 
ment between  the  English  and  Dutch  which  took  place  in  1672  the 
report  of  their  guns  was  heard  upwards  of  200  miles  6ff,  as  far  as 
Snrewsbilry  and  Wales.  (Phil.  Trans,  vol.  xXvi.  p.  2.  17O8.) 
Humboldt  meAtioDs  the  reports  of  volcanoes  in  South  America 
heard  at  the  distance  of  300  miles ;  and  Mr.  Monro,  a  British 
planter  in  Demeraraj  informed  a  ftiend  of  mine,  on  wljose  state- 
ment I  can  rely,  that  the  loud  explosions  which  took  place  from  the 
volcano  in  St.  Vincent's  were  heard  distinctly  at  Demerara.  Now 
thb  is  a  dis^nce  which  must  considerably  exceed  300  miles. 

IV.  OPTICS. 

The  various  experiments  that  have  been  made  by  different  philo- 
sophers to  determine  the  relative  quantities  of  li^t  which  proceed 
from  luminous  bodies  are  known,  I  presume,  to  most  of  my  readers; 
The  curious  results  obtained  by  Bouguer  and  Lambert,  the  photo* 
meter  of  Count  Rumford,  and  of  Professor  Leslie,  deserve  to  be 
studied  and  understood  by  all  who  are  interested  in  such  pursuits, 
Lianipadius  has  lately  proposed  a  rfew  photometer,  and  he  informs 
us  that  he  has  succeeded  in  making  his  instruments  agree  with  each 
other  as  accurately  as  different  thermometers  do.  His  photometer 
consists  essentially  in  a  tube  a  foot  long,  through  which  he  looks  at 
the  luminous  object.  At  the  extremity  of  the  tube  funhest  from 
the  eye  he  places  thin  shavings  of  horn  till  he  can  no  longer  distin- 
guish the  luminous  object.  At  first  he  reckoned  the  degree  of  light 
given  out  by  the  luminous  body  by  the  number  of  shavings  of  horn 
necessary  to  intercept  it ;  but  as  instruments  constructed  on  such  a 
plan  could  not  be  comparable  with  each  other,  he  fell  upon  the' 
following  method  to  graduate  his  photometer.  He  burns  phosphorua- 
in  oxygen  gas,  and  ascertains  the  thickness  of  horn  shavings  neces- 
sary to  intercept  the  light ;  and  he  contrives,  by  means  of  a  screw 
and  a  ring,  to  pack  these  shavings  always  so  that  they  shall  occupy 
nearly  the  same  space.  This  space  he  divides  into  100  degrees. 
The  instrument,  thus  graduated,  serves  to  measure  the  light  emitted: 
by  other  luminous  bodies.  The  defects  of  such  an  instrument  must  > 
be  apparent  to  every  person.  Tha  difference  in  the  transparency 
and  thickness  of  the  horn  shaviogs,  and  the  difficulty  of.  packing 
ibem  so  that  thev  shall  always  occupy  the  same  spce,  must  render 
A  2 
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the  instrument  difficult  of  execution.  Nor  is  it  impossible  that  the 
poluizatioQ  or  noD-polarizatioa  of  the  luminous  rays  according  to 
the  nature  of  the  surface  from  which  they  proceed  may  have  coniH 
deiable  influence  upon  the  quantity  of  light  capable  of  reaching  the 
eye  through  the  horn,  upon  which  the  value  of  the  instrumeDt  at  a 
photometer  totally  depends.  Lampadius'has  given  variaas  tables  (^ 
the  light  emitted  by  different  bodies  aa  measured  by  his  initniment. 
1  shell  transcribe  one,  by  way  of  specimen.  It  exhibits  the  light 
emitted  by  the  sky  in  a  clear  mommg  on  the  IGth  of  February  at 
Freyberg.  The  photometer  was  diiect«d  to  the  south-east  at  the 
height  of  45°  above  the  horizon.  -  ,   . 


Photometer. 

6" 
6 

7 

Fbolonrter. 

*0      .... 

20 

0      

10      

50, 

34 

20      62 

30     63 

40 

46 

30      

50     63 

From  this  table  we  see  that  the  twilight  began  an  hoar  and  a  half 
hefore  sun-rise. 

But  the  greatest  additions  that  hare  been  made  to  the  science  of 
optics  during  the  course  of  the  year  conust  in  the  investigationa 
respecting  the  properties  of  different  bodies  as  far  as  the  polarization 
of  light  is  concerned.  The  principal  experimenters  on  this  subject 
have  been  Dr.  Brewster  and  M.  Biot.  Dr.  Brewster  has  been  moat 
indefetigable,  and  has  published,  during  the  course  of  ]S15,  no  less 
than  six  difierent  memoirs  on  the  subject ;  five  in  the  Philosophical 
Transactions  of  London,  and  one  in  the  Philosophical  Transactions 
of  £diaburgli.  1  shall  first  notice  such  of  the  memcnrs  of  Biot  ni 
have  come  to  my  knowledge,  and  then  I  shall  give  an  account  of 
Dr.  Brewster's  discoveries. 

1,  M.  Biot  discovered  that  the  tourmaline,  when  very  thin,  re- 
fracts doubly,  like  calcareous  spar ;  but  when  in  thick  plates,  it 
refracts  only  singly.  From  this  it  is  evident  that  in  this  mineral 
there  exist  two  distinct  causes  of  polarization ;  one  belonging  to  the 
crystalline  molecules  of  the  tourmaline,  the  other  depending  on  the 
plates  of  which  the  crystal  is  composed.  The  first  acta  sensibly  only 
when  the  mineral  is  very  thin ;  the  second,  when  it  has  a  certain 
d^ree  of  thickness, 

M .  Biot  ascertained  likewise  that,  when  the  agate  is  very  thin,  it 
transmits  light  in  every  direction,  and  possesses  the  properties  of  a 
doubly  refracting  body.  The  laws  observed  by  Dr.  Brewster  re- 
tpecting  the  agate  hold  only  when  it  possesses  a  certain  degree  of 
thickoKs. 

2.  After  Malus  had  discovered  the  poUrization  of  lig^t,  when 
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reflected  lioni  the  sur&ce  of  diaphanous  bodies,  he  examined  tlie 
metals,  and  found  that  polarization  was  not  produced  Ojf  reflection 
ftom  them,  at  least  in  the  same  manner  as  from  diaphanous  bodies. 
But  Dr.  Brewster  afterwards  discovered  that,  when  a  ray  of  light 
already  polarized  is  reflected  several  times  from  the  lurhce  of  plates 
of  silver  or  gold,  it  is  modified  io  such  a  way  that,  when  analytsed 
Ity  means  of  a  prism  of  Iceland  spar,  it  divides  Itself  into  two  diffe- 
TOitly  coloured  pencils.  Biotj  on  repeating  the  experiment,  ob- 
served that  the  ctdours  of  the  pencils  were  precisely  the  lame  with 
the  colmired  riugB  observed  by  Newt(»i.  These  observations  did  not 
coincide  with  those  of  Dr.  Brewster ;  hut  upon  mentioning  the  sub- 
ject to  M.  Arago,  that  Gentleman  stated  that  he  had  obtained  re- 
sults similar  to  those  of  Dr.  Brewster,  and  furnished  Biot  with  a 
plate  of  silver  by  means  of  which  that  philosopher  was  enabled  to 
observe  similar  results.  Surpiised  at  this,  difference,  be  investigated 
the  sul^ect  with  care,  and  found  that  the  phenomena  depended  on 
the  way  in  which  the  metallic  plate  had  been  polished.  There  are 
two  ways  of  polishing  metallic  plates ;  by  hammering  and  by  fric- 
tion. When  the  former  mode  is  followed,  the  phenomena  observed 
by  Biot  are  obtained  j  when  the  latter,  the  phenomena  observed  by 
Dr.  Brewster.  Biot  at  la:it  ascertained  that  a  metallic  surface 
polished  by  friction  produces  two  distinct  effects  upon  light.  It 
g^ves  to  a  part  of  the  incident  light  what  he  calls  moveable  polariza- 
tiott,  the  same  which  is  produced  by  a  thin  crystallized  plate.  This 
occasions  the  series  of  coloured  rings  of  Newton.  It  gives  abo  to 
the  white  incident  light  a  fixed  polarization  in  -the  plane  of  inci- 
dence, the  same  as  is  produced  by  a  thick  crystalline  plate.  The 
first  of  these  polarizattoas  is  only  sensible  in  particular  positions 
when  the  metallic  plate  is  polished  by  friction.  Hence  the  reason 
why  it  was  not  observed  by  Dr.  Br«wster;  but  it  is  strong  when  the 
plate  is  polished  by  hammering,  and  accordingly  it  was  observed  by 
Biot. 

3.  M.  Biot  showed  long  ago  that  when  light  traverses  certain 
crystals,  the  repulsive  force  winch  produces  the  extraordinary 
polarization  acts  with  more  intensity  on  the  violet  .molecules  than 
on  the  blue,  more  on  the  blue  than  on  the  green,  and  so  on,  acting 
with  least  intensity  upon  the  re'd  ray.  It  is  natural  to  conclude  that 
the  extraordinary  refraction  acts  in  the  same  manner  on  the  mole- 
cules of  light,  since  it  is  intimately  connected  with  polarization. 
In  a  memoir  published  in  the  Annoles  de  Chimie  for  June  last 
(vol.  xclv.p.  281,)  he  has  shown  that  this  law  holds  with  respect  to 
Iceland  crystal,  and  Indeed  all  crystals  in  general. 

I  shall  now  give  a  short  account  of  the  discoveries  on  this  subject 
published  by  Dr.  BreWster  during  the  year  1815. 

1 .  He  foand  that  the  glass  tears  formed  by  dropping  melted  glass 
into  water,  and  commonly  called  Prince  Rupert's  drops,  have  the 
property  of  depolarizing  light  like  crystallized  bodies.  He  observed 
cleavages  In  these  glass  drop?,  as  in  crystals.  When  sufficiently 
heated,  and  allowed  to  cool  slowly>  they  lose  the  property  of  depo- 
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larizing  lighi-  Heoce  it  is  obvious  that  heat  produces  a  cryBtalUne 
texture  in  glass,  and  that  die  sudden  cooling  preserves  that  texture, 
2.  Dr.  Brewster  ascertained  that  the  fcUowiDg  bodies  have  the 
propeny  of  depolarizing  l^ht,  and  therefore  have  a  texture  analoggiu 
to  that  of  crystals : — 


Gum-arabic. 

Cherry-tree  gum. 

Caoutchouc, 

White  wax. 

Mixture  of  resin  and  white  wax. 

Cells  of  the  bee. 

Manna. 

Camphor. 

Balsam  of  Tolu. 

Withered  film   at   the  root   of 

Calla  Ethi(q>ica. 
Fibres  of  flax,  hemp,  and  cotton. 
Thin  .white  semi-transparent  leaf 

of  sea  weed. 
Adipocire  from  muscular  fibre. 
Ditto  from  the  Innocents'  burial 

ground,  Paris. 
Ditto  Ironi  biliary  calculi. 
Benzoic  and  oxalic  acids. 
Spermaceti. 
Goldbeaters'  leaf. 
Transparent  and  common  soap. 
Human  hair. 
Bristles  of  a  sow. 
Fibres  of  silk  and  wool. 
Stlk-worm  gut  and  sheep  gut. 
Human  cuticle. 
Parchment. 
Horny  excrescence  on  the  human 

foot. 
Transparent  film  at  the  joints  of 

the  claws  of  the  common  crab. 
Human  nail. 
A  (juill,  and  the  thin  film  which 

lines  the  inside  of  it. 


Cartilaginous  breast-bone  of  s 

chicken. 
Transparent  cartil^e  from  the 

shoulder  (^  a  sheep. 
Transpai«nt  edge  of  the  feathcn 

of  a  quill. 
Down  ca  goose  and  ostrick  fea- 
.  tbers. 
Flat  bones  of  a  cod. 
Cylindrical  bones  of  &h. 
Ivory. 

Whalebone. 
Horn. 

Mother-of-pearl. 
Bladder  of  a  cow. 
Human  cornea. 
Cornea  of  a  cow. 
Cornea  of  a  fiah. 
Glue. 

Hard  isinglass. 
Acetate  of  lead.  i 

Glass  of  borax. 
Amber. 
Gum-aotm^. 
Sulphur, 
ice. 

Oil  of  mace. 
Tallow. 
Tortoise-shell. 
Heated  glass, 
Rupert's  drops. 
Semi-transparent    extremity    of 

the  legs  of  a  crab. 
Tubular  film  from  the  body  of  a 

crab. 


Dr.  Brewster  found  that  the  following  substances  have  no  eflfeet 


n  depolarizing  light  :— 
Gold  leaf. 

Some  crystals  of  diamond. 
Common  salt. 
Fluorspar. 
Spine  II. 
Sal-ammoniac, 


Rochelle  salts. 
Nitrate  of  lead. 
Sclerotic  coat  of  a  fisli. 
Crystalline  lens  of  a  fish. 
Crystalline  lens  of  a  cow. 
Capsule  of  the  lens  of  a  fish. 
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Spatha  of  a  lily. 

Film  of  gum-arabic. 

Rosin. 

Copal. 

Thin  fragments  of  gum-aDim& 

Galbanum. 

Gum  Juniper. 

Canada  balsam  indurated. 

Sphere  of  sea  weed. 

Film  on  the  stalk  oifleuf  de  lys. 

Thin  slices  from  a  wafer. 

Pappus  of  leoDtodon  taraxicum. 

Film  lining  the  shell  of  au  egg. 

Skin  of  a  dried  grape. 

Phosphorus. 

Hair  from  the  fur  of  a  seal. 

Skin  of  an  iofant  eleven  months. 

old. 
Skin  of  a  child  two  months  before 

birth. 
Skin  of  a  herring. 
Msstich. 
Burgundy  pitch. 


Ambergris  melted  and  cooled. 
Film  of  hydatids. 
Film  lining  the  ribs  of  a  lamb. 
Film  fixim  the  stalks  of  rlmbarb. 
Film   covering   the  shell  solen 

ensis. 
Resin  of  bile  melted  and  cooled. 
Jelly  from  calves  feet. 
Skin  of  a  ibwl. 
Scale  from  the  body  of  a  bee. 
Hair  of  a  bee. 
Wing  of  a  bee. 
Wing  of  a  house  beetle. 
Wing  of  the  May  fly. 
Wing  of  jthe  stone  fly. 
Hair  from  the  f  tnraa  marina. 
Wing  of  the  meloe  vesicatorius. 
Film  covering  the  stem  of  leon- 

todon  taraxicum. 
Film  between  the  coats  of  an 

onion. 
Film  of  the   leaf  of  American 

houseleek. 
Leaf  of  the  hydrangea. 

Dr.  Bretysier  has  shown  that  the  modes  in  which  bodies  depo- 
larize light  may  b^  reduced  to  seven : — 

(1.)  When  the  crystal  possesses  neutral  axes,  and  forms  two 
images  which  are  capable  of  being  rendered  visible,  as  in  calcareous 
spar,  topaz,  &c. 

(2.)  When  the  cr]^tal  possesses  neutral  axes,  and  exhibits  only  a 
single  image,  as  the  human  hair,  and  various  transparfinl  films. 

(3.)  When  the  crystal  has  no  neutral  axes,  but  depolarizes  light 
in  every  position,  as  in  gum-araliic,  caoutchouc,  tortoise-shell,  &c. 

(4.)  When  there  is  an  approach  to  a  neutral  axis,  as  in  goldbeater^ 
leaf,  &c. 

(5.)  When  the  crystal  depolarizes,  or  restores  only  a  part  of  the 
pokrized  image,  as  in  the  film  of  sea  weed  and  a  film  from  the 
crab. 

(6.)  When  the  crystal  depolarizes  luminous  sectors  of  nebulous 
light,  as  the  oil  of  mace. 

{7.}  When  the  crystal  restttres  the  vanished  image,  but  allows  it 
to  vanish  again  during  the  revolution  of  the  calcareous  spar. 

Our  author  gives  a  theory  of  these  different  kinds  of  depolariza- 
tion, and  endeavours  to  reduce  them  all  to  the  flrst  kind. 

3.  Dr.  Brewster  discovered  that  when  calves-foot  jelly  or  coagu- 
lated  isinglass  is  exposed  to  pressure,  it  acquires  the  property  of  de- 
polarizing light,  and  loses  it  again  when  the  pressure  is  removed. 
Thus  it  appears  that  by  pressure  these  bodies  acquire  a  crystallized 
•texture. 
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4.  Dr.  Brewster  ascertained  by  a  great  number  of  observations 
-  that  the  index  of  refraction  is  the  tangent  of  polanxation.  \a  the 
memoir  in  whicn  he  establishes  this  law  he  gives  a  full  detail  of  the 
laws  of  the  depolarization  of  light  by  reflection  from  the  first  sur-  } 
feces  of  transparent  bodies  ;  but  I  am  unable  to  ^ve  an  account  of-  - 
this  |iart  of  his  paper  without  entering  into  details  inconsistent  with 
the  nature  of  this  sketch.  j 

5.  Some  specimenG  of  calcareous  spar  have  the  property  of  multi-  i 
plying  images,  and  of  exhibiting  a  beautiful  set  of  complementary  J 
colours.  This  was  first  ofaeerved  by  the  late  Professor  Rohisoo,  of 
Edinburgh,  who  communicated  the  fact  to  Mr.  Benjamin  Martin. 
These  specimens  were  examined  in  succession  by  Martm,  Brougham, 
and  Malui,  and  they  were  generally  ascribed  to  fissures  in  the 
crystals.  Dr,  Brewster  has  shown  that  fissures  are  inadequate  to 
ptodnce  the  effect,  that  it  is  owing  to  a  fissure  filled  up  with  crys- 
tallized calcareous  matter,  and  he  has  succeeded  in  imitating  these 
specimens  by  cementing  a  thin  film  of  sulphate  of  lime  between 
two  prisms  of  calcareous  spar.  The  colours  are  produced  by  the 
transmission  of  polarized  light  through  the  crystallized  film. 

6.  When  a  luminous  body  is  viewed  through  two  parallel  platea 
tA  equal  thicknessi  placed  at  the  distance  of  about  the  tenth  of  an 
inch  from  each  other,  if  one  of  the  glasses  be  inclined  a  little,  till 
the  reflected  image  of  the  luminous  body  is  distinctly  separated  from 
the  bright  imuge  formed  by  transmitted  light,  and  is  received  upon 
the  eye  placed  behind  the  "plates :  under  these  circumstances  the 
reflected  image  is  crossed  with  about  fifteen  beautiful  parallel 
fringes.  The  three  central  fringes  consist  of  blackish  and  whitish 
itripes;  and  the  exterior  ones,  of  brilliant  red  and  green  light. 
These  fringes  are  formed  by  the  joint  action  of  the  four  refiecting 
surfaces  of  the  glass,  for  they  are  destroyed  when  the  action  of  any 
of  these  surfaces  is  prevented  by  coating  it  with  Canada  balsam. 
The  direction  of  these  fringes  is  always  parallel  to  the  common 
section  of  the  four  reflecting  surfaces  which  exercise  an  action 
upon  the  Incident  light.  Their  breadth  is  inversely  as  the  inclina- 
tiou  of  the  plates.  Their  magnitudes  are  inversely  as  the  thick- 
nesses of  the  plates  which  produce  them  at  a  given  mclination ;  and 
in  general  the.  magnitude  of  the  fringes  is  in  the  compound  inverse 
ratio  of  the  thickness  of  the  plates,  and  of  their  angle  of  inclina- 
tion. Dr.  Brewster  conceives  that  these  fringes  may  be  expfained 
by  Newton's  Theory  of  Fits  of  easy  Reflection  and  Transmission  of 
Light. 

A  curious  set  of  observations  on  the  colours  exhibited  by  thin 
plate;  of  glass  placed  upon  each  other,  or  by  a  convex  lens  placed 
upon  a  plane  glass  surface,  by  Mr.  Knos,  has  been  published  in  the 
1^  half  vdlume  of  the  Philosophical  Transactions.  He  merely 
describes  the  phenomena  which  he  observed,  without  attempting  to 
explain  them.  They  consist  of  certain  sets  of  coloured  fringes. 
They  were. tangents  to  the  primary  coloured  rings  of  Sir  Isaac 
If^wton  j  or,  when  two  seta  of  primary  colours  weK  ptodnc^^ 
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they  were  circles  pasnDg  through  the  points  in  which  these  |]||mary 
sets  iatersected  each  other.  But  I  thaK  not  attempt  a  particular 
descripti<m  of  the  phenomeaa,  because  they  could  hardly  be  reo- 
dered  iotelfigible  without  figures. 

V.  ELECTRICITY. 

1,  A  set  of  observatiops  on  the  electricity  of  the  atmosphere 
during  thunder-storms,  rain,  and  snow,  has  been  published  by  Dr. 
Scliubler,  of  Hofwyl.  He  has  given  four  examples,  whipti  are 
rendered  easily  Intelligible  by  the  graphical  representation  in  Plate 
XLII.  The  changes  in.  the  state  of  the  electricity  take  place  so 
suddenly  that  it  requires  some  dexterity  to  observe  them  and  note 
them  down.  In  the  plate  the  horizontal  line  represents  the  time 
from  minute  to  minute  ;  the  perpendicular  line  denotes  the  degrees 
of  the  electrometer;  the  curve  line  within  the  scheme  of  course 
r^reaents  the  position  of  the  eiertrometer  at  the  time  specified  in 
the  hwizontal  line. 

The  first  scheme  represents  the  variation  of  the  electrometer 
during  a  thunder  storm,  which  passed  by  at  a  distance.  Warm 
weather  had  preceded  April  II,  1806,  on  which  the  thunder  storm 
took  place ;  the  day  was  cloudy,  with  a  north-west  wind,  and  a  low 
barometer ;  the  thermometer  at  two  o'clock  stood  at  5?" ;  the  height 
of  the  place  where  the  observatibrta  were  made  was  1705  English 
feet  above  the  level  of  the  sea;  the  electricity  of  the  atmosphere 
during  the  day  had  been  weakly  positive ;  about  six  in  the  evening 
it  began  to  rain,  and  the  electricity  of  the  rain  was  negative ;  at 
seven  the  rain  stopped ;  but  the  sky  was  covered  with  gloomy 
clouds,  and  a  thunder  storm  commenced  towards  the  south-west, 
with  distant  thunder  and  lightning  5  the  electricity  of  the  air  con- 
tinued still  negative ;  but  at  each  flash  of  lightning  its  negative 
state  was  suddenly  diminished,  the  hand  of  the  electrometer  ap- 
proached 0,  but  returned  almost  immediately  after  thcflash  nearly 
to  its  original  position.  As  the  thunder  storm  a[)proaclied  nearer, 
the  negative  state  of  the  atmosphere  diminished.  Ar  li  minutes 
past  seven  it  became  suddenly  null,  and  even  weakly  positive,  after 
a  flash  of  lightning;  hut  almost  immediately  after  resumed  its 
negative  stale.  At  18  minutes  after  seven  it  became  wholly  positive; 
but  the  plate  will  show  the  changes  which  the  electrometer  under- 
went better  than  any  description.  Tlie  three  remaining  examples 
■will  be  sufficiently  understood  from  the  figures.  In  the  second  of 
them  the  thunder  was  over  head. 

2.  It  is  generally  known  that  when  a  pointed  me^llic  body  is 
attached  to  the  prime  conductor  of  an  electrical  machine,  the 
electricity  does  not  accumulate  in  the  conductor,  but  makes  its 
escape  from  the  extremity  of  the  pointed  body  in  a  visible  stream  of 
light.'  Professor  Hildebrandt  has  latelv  made  a  comparative  set  of 
experiments  in  order  to  determine  which  metal,  w|icn  placed  in 
these  circumstances,,  sends  off  the  greatest  visible  stream  of  light. 
f)if  Oetals  were  all  made  into  cones  with  blunt  summits,  and  they 
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were  pBt  upon  the  top  of  a  brass  rod  attached  to  the  upper  part  of 
the  prime  conductor.  The  foUowiDg  is  the  order  which  the  metals 
tried  followed,  beginning  with  the  one  which  emitted  the  greatest 

auantity  of  light,  and  terminating  with  tliat  metal  which  gave  out 
le  least  light : — 
Antimony. 
Gold. 
Nickel. 
Silver.  Zinc.  I  Hard  steel. 


1 


Bismuth. \         )  Iron.   "I 

Copper.   /         I  Lead-  J 

Tin.  Soft  steel. 


S.  It  is  well  known  that  the  phenomena  of  galvanism  have  been 
accounted  for  hj  three  different  hypotheses,  and  that  philosophers 
are  not  yet  agreed  which  of  these  is  the  true  one.  According  to  the 
first  opinion,  which  is  Volta's,  the  phenomena  are  purely  electrical, 
and  depend  upon  the  different  states  of  electricity  in  the  two  metals 
employed.  The  chemical  phenomena  are  merely  accidental  conse- 
quences of  the  electric  discharge.  According  to  another  opinioii, 
which  is  that  of  Berzelius,  the  phenomena  are  purely  chemical, 
and  the  electricity  is  merely  set  at  liberty  in  consequence  of  the 
chemical  actions.  A  third  hypothesis,  that  of  Davy,  unites  the  two 
preceding  ones  together,  and  considers  the  phenomena  as  partly 
electrical  and  partly  chemical. 

Professor  PfafF,  of  Kiel,  has  published  an  elaborate  examination  of 
t^ese  three  hypotheses.  He  endeavours  to  refute  the  hypothesis  of 
fierzelius,  and  to  establish  that  of  Volta.  I  cannot  pretend  to  give 
an  abstract  of  this  memoir  here ;  because  it  could  scarcely  be  ren- 
dered intelligible  without  a  pretty  full  enumeration  of  the  galvanic 
phenomena  and  experiments ;  an  enumeration  which  would  take  up 
much  more  room  than  I  can  possibly  spare.  But  the  memoir  is 
well  worthy  of  the  attention  of  all  those  persom  who  are  interested 
in  electricity  or  galvanism.  I  know  of  no  treatise  in  which  a  greater 
quantity  of  information  on  the  subject  is  given  in  less  space.  (See 
Schweigger's  Journal,  x.  179-) 

4.  De  Luc's  curious  discovery  of  a  dry  galvanic  pile  which  con- 
tinues active  for  years  with  little  interruption,  and  likewise  his  ex- 
planation of  the  voltaic  column  founded  oh  that  discovery,  and  oa 
his  previously  published  theory  of  electricity,  are  known,  I  pre- 
sume, to  most  of  my  readers,  as  they  were  published  about  five 
years  ago  in  Nicholson's  Journal,  and  have  attracted  the  general 
attention  of  electricians.  Zamboni,  Professor  of  Natural  Pliito- 
sophy  in  the  Lyceum  at  Verona,  has  made  an  alteration  in  the  con- 
struction of  De  Luc's  [tie.  He  presented  one  of  his  eleclTomottffs, 
as  they  have  been  called,  to  the  Royal  Society,  and  they  may  be 
seen  commonly  enough  in  the  mathematical  instrument-makers  in 
London.  His  pile  consists  of  slips  of  silver  paper  laid  on  each  other. 
On  the  unsilvered  side  of  the  paper  is  put  a  layer  of  black  oxide  of 
manganese  and  honey-  These  papers  are  piled  aitavi  each  other  to 
the  number  of  2000.    Tliey  are  then  covered  externally  with  K 
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coating  of  ihell  lac,  and  inclosed  in  a  hollow  brass  cylinder.  -Two 
of  these  piles  are  [daced  at  the  distance  of  four  oi£ve  Inches  from 
each  other;  and  between  them  is  suspended  a  light  metallic  needle 
on  a  pivot,  which  is  attracted  alternately  to  the  one  pile  and  the 
other,  so  that  it  constantly  moves  between  them  like  a  pendulum. 
Attempts  have  been  made  to  make  this  electric  pendulum  the 
motring  power  of  a  clock  or  watch ;  and  these  attempts  have  to  a 
certain  degree  succeeded.  Dr.  lager,  of  Stuttgardt,  has  made  a 
number  of  experiments  upon  this  pile,  both  as  ioodified  by  De  Luc 
and  by.Zamboni.  But  on  looking  them  over  in  a  cursory  manner, 
I  did  not  perceive  any  additims  of  much  importance  to  our  previous 
knowledge. 

5.  Dr.  Wollaston's  elementaiy  galvanic  battery,  described  in  a 
late  number  of  the  Annals  of  Philosop/iyf  constitutes  a  discovery  of 
considerable  importance.  It  deoioDStrates  tlie  vast  quantity  of  elec- 
tricity which  is  disengaged  during  the  chemical  action  of  acids  on 
metals,  and  thereby  serves  to  throw  muuh  additional  light  upon  the 
still  obscure  theory  of  galvanism. 

G.  I  shall  add  here  the  result  of  Mr.  Children's  experiments  with 
his  immense  galvanic  battery,  though  they  are  mostly  chemical ; 
because  I  could  not  place  them  under  the  department  of  chemistry, 
without  dividing  them  so  much  as  to  destroy  their  interest. 

The  battery  consisted  of  20  pairs  (or  rather  20  triads)  of  copper 
aiid  zinc  plates,  each  six  feet  long  by  two. feet  eight  inches  broad, 
and  presenting  32  feet  of  surface.  They  were  connected  together 
by  leaden  straps.  Wooden  troughs  filled  witli  water  containing  a 
mixture  of  sulphuric  and  nitric  acids,  and  each  water-tight,  were 
prepared  for  each  triad,  and  the  inetats  were  so  suspended  and 
counterpoised  that  they  could  be  elevated  and  let  down  at  pleasure. 
There  were  two  copper  plates  in  each  cell,  and  the  zinc  plate  was 
interposed  between  them.  The  order  in  which  metallic  wires  con- 
necting the  two  poles  of  this  battery  became  red-hot  was  as  follows : 
Platinum.  }  Copper.?  I  Zinc.     ' 

Iron.  I  Gold.     5  I  Silver. 

Tin  and  lead  melting  before  they  became  red-hot  their  place 
could  not  be  determined.  IVlr,  Children  conceives  that  the  metals 
conveying  electricity  become  red-hot  inversely  as  their  conducting 
power.  According  to  this  supposition,  the  conducting  power  of 
these  metals  for  electricity  is  in  the  following  order : — 
Silver.  j  Gold.     ?  I  Iron. 

Zinc.  I  Copper.  5  |  Platinum. 

The  power  of  this  immense  Ijattery  may  be  estimated  by  the 
following  experiments : — 

Five  feet  six  inches  of  platinum  wire  0-H.itch  in  diameter  were 
heated  red-hot  throughout  visible  in  day-light. 

Eight  feet  six  inches  of  a  platinum  wire  0'44  inch  diameter  wew 
heated  red. 
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A  bar  of  platinum  ^  of  an  inch  sqaare,  and  2'2S  inches  long, 
was  also  heUed  red*  and  fused  at  the  end. 

A  round  bar  of  platinum,  0>276  inch*  in  diameter,  and  ^5 
inchei  in  length,  was  heated  bright  red  throughoat. 

The  chemical  effects  of  this  lottery  were  as  follows : — 

(1.)  Box-wood  charcoal  intensely  ignited  in  chlorine  produced  no 
effect;  nor  was  any  effect  produced  in  azotic  gag. 

(2.)  Oxide  of  tungsten  fused,  and  was  partly  reduced.  Hie 
metal  greyish  white,  heavy,  brilliant,  and  very  ts'ittle. 

(3.)  Oxide  of  tantalum.  A  very  edibII  portion  fused.  The  grains 
have  a  reddish  yellow  colour,  and  are  extremely  brittle. 

(4.)  Oxide  of  uranium.     Fused,  but  not  reduced. 
-  (&.)  Oxide  of  titanium.     Fused,  hut  not  reduced.     Wheti  in- 
tensely heated,  it  burnt,  throwing  off  brilliant  sparks  like  iron. 

(6.)  Oxide  of  cerium.  Fused ;  and  when  intensely  heated,  burnt 
iHth  a  large  vivid  white  flame,  and  was  partly  volatilized.  The 
fiised  oxide,  when  exposed  to  the  air,  fell  to  powder  in  a  few  hours. 

(7.)  Oxide  of  molybdenum.  Easily  fused  and  reduced.  The 
metal  is  brittle,  steel-grey,  and  is  sooti  covered  with  a  thin  coat  of 
purple  oxide,  < 

(8.)  Compound  ore  of  iridium  and  osmium,  fused  intoaglobulc. 

(9.)  Iridium,  fused  into  an  imperfect  globule  not  free  from  cavi- 
ties. The  metal  was  white,  very  brilliant,  and  its  specific  gravity 
was  18-68. 

(10.)  Ruby  and  sapphire  were  not  melted. 

(1 1.)  Blue  spinell  ran  into  a  slag. 

(12.)  Gadolinite  fused  into  a  globule. 

(13.)  Magnesia  was  agglutinated. 

(14.)  Zircon  from  Norway  was  imperfectly  fused. 

(15.)  Quartz,  siJex,  and  plumbago,  were  not  affected. 

(16.)  Iron  containing  diamond  was  converted  into  steel,  and  the 
diamond  disappeared. 

VI.  MAGNETISM. 

1.  The  magnetometer  of  Lampadius,  described  io  the  Amials  of 
Philosophy  (vol.  iv.  p.  434)  may  be  of  some  use;  and  might 
perhaps  be  improved  so  as  to  render!  t  a  tolerably  correct  iostru- 

'-ment. 

2.  It  is  well  known  that  a  magnetic  needle,  if  it  be  poided 
exactly  on  a  pivot  before  it  ret^eives  the  magnetic  touch,-  will  not 
retain  the  horizontal  position  after  it  has  become  a  magnet.  One 
end  will  incline  more  towards  the  earth  than  the  other  end.  This 
is  called  the  dip  of  the  needle.  It  has  been  observed,  that  the 
end  of  the  needle  which  is  turoed  to  the  nearest  pole  is  tlie  one  that ' 
dips,  aod  the  dip  increases  as  we  approach  the  pole,  and  diminishes 
as  we  approach  the  equator.     The  oip  changes  much  more  slowly 

*  There  mnal  be  a  miilake  in  Ihia  nniaber.  It  rtpmeota  Ihe  bar  at  imftUtr 
than  the  nire,  of  wbicli  euht  feel  sis  inc^et  were  beated  red-bot. 
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than  the  decUnatitm.  Hence  it  would  be  of  considerable  impnt- 
ance  to  the  theonof  magoetisn  to  be  in  possession  of  iset  of  good 
observatioUB  of  me  dip  io  di&rent  latiludes,  and  might  lead  to 
important  deductioDB  respecting  the  position  and  depth  of  the  mag- 
netic poles  of  the  earth.  On  that  ac<»uBt  the  following  observa- 
tions by  Humboldtf  gmng  the  magnetic  dip  in  di&reot  parts  of 
the  Nwth  AtUntic,  for  the  year  1 799,  are  ot  censklerBble  value. 
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,  S,  The  variation  of  the  compass,  or  the  alteration  whieh  takes 
place  in  its  declination,  or  in  the  point  towards  which  it  U  directed 
in  different  longitudes,  was  first' observed  hj  Columbus.  That  the 
declination  varies  ia  the  same  place  was  first  discovered  in  England, 
though  the  name  of  the  difcoverer  is  not  accurately  known.  Wallis 
ascribes  it  to  Gellibrand,  who,  according  to  him,  made  the  dis- 
covery in  1645.  According  to  Bond,  the  discovery  was  by  Mr. 
Jdin  Matr,  In  the  year  1657  there  was  no  variation  of  the  coAi- 
pass  in  London,  or  io  other  words,  the  needle  pointed  due  north. 
In  1580  it  pointed  11°  15' east.  In  \6*J2  the  variation  was  6*> 
-  west.  Ever  since  the  year  1657  the  declination  has  been  advancing 
west,  and  in  the  year  1814  it  was  24°  22'  22",  according  ta  a 
mean  of  the  very  accurate  observations  of  Colonel  Beaufby,  which 
1  consider  as  superior  in  precision  to  any  that  were  ever  made 
before  him.  At  first  the  declination  varied  at  a  considerable  rate ; 
thus,  during  the  first  15  years  after  1657,  the  declination  had  ad- 
vanced west  twodegrftes  and  a  half,  which  gives  a  variation  amount- 
ing to  ten  minutes  for  each  year.  But  of  late  years  this  declinatioa 
has  been  progresively  diminishing,  and  according  to  the  observa- 
tions of  Colonel  Beaufoy,  the  increase  from  1813  to  1814  was  only 
31";  m  40",  if  we  confine  ourselves  to  the  state  of  the  Dee^e  at 

QOOO. 

Dr.  Halley  was  the  first  person  who  endeavoured  to  form  a 
theory  capable  of  explainiDg  this  variation  in  the  declination.  He 
tuppmed  that  the  earth  contained  an  immense  magnet  within  it, 
poised  upon  its  axis,  and  having  four  poles,  two  weaker  than  the 
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other  two.  This  interDa)  magnet  he  conceited  to  move,  sod  this 
motion  occaeioned  the  declination.  I  think  it  possible  that  an 
internal  tna^et  with  four  poles  might  occasion  the  variation  without 
itself  being  subjected  to  motion ;  for  we  know  that  the  two  poles 
Would  act  upon  each  other,  and  vaiy  each  other's  intensity.  But  if 
•uch  be  the  cause  of  the  annual  variation,  a  time  will  come  when 
it  will  cease ;  though  this  time  may  be  far  distant. 

Dr.  Halley  conceived  the  position  of  the  principal  north  pole  to 
be  not  far  from  Bafhn'a  Bay.  Mr.  Churchman  placed  it  in  north 
latitude  58°,  and  longitude  134°  west  from  Greenwich;  but  the 
following  observations  by  Captain  Brown,  for  which  the  world  is 
indebted  to  Colonel  Beaufoy,  who  furnished  the  compass  by  means 
of  which  they  were  made,  shows  that  this  position  is  not  accurate. 
(Annals  of  Pliilosophj,  vol.  v.  p.  368) 
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Were  the  position  of  the  principal  north  magnetlcal  poles  of  the 
earth  so  far  south  as  latitude  58°,  the  needle  in  the  preceding  table 
iyould  have  always  pointed  to  the  south  of  west ;  whereas  its  direc- 
tion isnortherly,  even  in  latitude  72°  46'.  This  might  perhaps  be 
accounted  for,  indeed,  by  supposing  another  magnetic  north  pole 
to  exert  some  influence  on  the  needle ;  but  Churchman,  who  only 
admitted  the  existence  of  one  magnetic  north  pole,  could  not  avail 
himself  of  such  a  supposition. 

4.  But  ihe  most  important  set  of  magnetical  observations  are 
those  ot  Colonel  Beaufoy  to  determine  the  variation  of  the  needle.' 
The  diurnal  variation  of  tlie  needle  was  discovered  by  Mr.  George 
Graham ;.  and  afterwards  a  set  of  experiments  was  made  upon  it  by 
Mr.  Canton,  and  by  M.  Van  Swinden,  in  order  to  determine  its 
rate  at  different  seasons  of  the  year.  The  result  of  these  was, 
that  the  diurnal  variation  is  greatest  in  summer  and  least  in  winter; 
and  that  it  increases  from  eight  in  the  morning  till  two,  when  it 
gradually  returns  to  its  original  position. 

Colonel  fieaufoy's  observations  were  made  with  a  much  better 
inttrument  than  had  been  formerly  employed,  and  they  were  con- 
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tinued  without  iDtemiption  for  two  years  and  six  moothi.  A 
descriplion  and  engraving  of  the  instrument  employed  is  given  in 
the^nna/j  of  Philosophy,  vol.  ii.  p.  96,  Three  observations  were  made 
everyday;  one  about  half  past  eight  in  the  morning,  another  at 
HOOD,  and  the  third  in  the  evening  about  seven  o'clock.  The  re- 
mits obviously  deducible  from  these  experiments  are  the  following, 

( I .)  The  variation  was  least  in  the  morning  and  greatest  at  noon. 
The  mean  variation  at  the  three  periods  of  observing  for  two  year* 
was  as  follows : 

Morning 24°  14'  39" 

Noon 2'I    21    54 

Evening 24    16      4-5 

So  that  at  noon  the  declination  was  7'  15"  greater  than  at  half 
past  eight  in  the  morning ;  and  b'  41>'5"  greater  than  at  seven  lo 
the  evening. 

(2.)  The  law  laid  down  by  Mr,  Canton,  that  the  variation  u 
greatest  in  summer  and  least  in  winter;  and  that  it  varies  with  the 
temperature,  does  not  hold.  The  variation  was  greatest  indeed 
during  both  years  about  the  month  of  August ;  hut  the,  next  great- 
est variation  to  that  occurred  in  the  month  of  March.  The  noon 
variation  for  1S13,  flacing  the  months  in  the  order  of  its  intensityf 
was  as  follows : 

August 24°  28'  32" 

March 24     23      8 

July 24     23      4 

October  . . .  2-*    22     53 

September  .  24    22    32 

June 24     22     17 

llieir  order  for  die  year  1814  is  as  follows 

;^ril   24"  23'   53' 

August 24     23     4H 

July 24     23     44 

March 24     23    40 

September..  24    23     l^ 

June 24     22     48 


April  .... 

24° 

21' 

12" 

February  . 

•it 

20 

SU 

November . 

.  24 

2) 

54 

Mav..... 

■24 

20 

.'>4 

December. 

?A 

20 

.10 

January  . . 

24 

13 

3 

May 24°  22'  13" 

Februarj-..,  24  21  51 

Ottoher  ...  24  31  45 

November..  24  20  37 


December,. 

January   ...  24     20     12 

January  always  gives  the  least  variation,  and  it  may  be  con- 
sidered as  the  coldest  month  of  the  year ;  but  the  other  months 
present  anomalies  which  cannot  well  be  ascribed  to  the  temperature. 
Thus  March,  though  usually  a  very  cold  pionih,  exhibits  a  very 
high  variation ;  while  February  and  May  very  nearly  agree  in  the 
quantity  of  variation. 

(3.)  The  variation  between  two  contiguous  days  often  varies  four 
or  five  minutes,  and  the  needles  some  times,  vibrate  "J",  or  even  \4', 
without  any  apparent  cause. 

(4.)  A  south  west  wind  seems  to  increase  the  variation  and  the 
unsteadiness  of  the  needles. 

I  am  inclined  to  ascribe  tlie  diurnal  variation  to  changes  pro- 
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duceii  m  the  needles  themselves ;  t^eir  magnetic  virtue  aiq>ears  to 
be  inc'ii^sed  or  diminbhed  in  conaequence  of  vaiious  states  of  the 
atmc^phere,  with  whtch^we  are  but  inijjerfectly  acquainted.  Tem- 
perature is  obviously  one  of  tbe  agents  m  tbese  chauges,  though  not 
the  only  one.  The  dryness  and  moisture  of  the  atmosphere  seema 
to  be  another.  It  would  seem  as  if  the  magnetic  intensity  of  the 
needle  were  iucreased  by  a  moist  atmosphere.  It  is  not  uolikely 
that  tbe  electrical  state  of  the  atmosphere  may  also  have  its  in- 
fluence. The  repetition  of  these  experiments,  while  the  State  of 
the  hygrometer  and  electrometer  at  the  same  time  with  the  obser- 
vation of  the  variation  is  noted  down,  would  probably  throw  much 
new  light  on  this  obscure,  subject. 

That  the  diurnal  variation  is  owing  to  changes  in  the  needle  ' 
itself  I  conclude  from  a  fact  observed  by  Colonel  Beaufoy.  He 
employed  different  needles  in  his  observations,  and  he  found  that 
each  gave  a  variation  of  its  own  different  from  tbe  others.  Thus, 
for  example,  his  observations  for  the  six  months  of  1815,  be- 
ginning with  April,  difler  in  tbe  quantity  of  declination  from  those 
of  the  same  six  months  of  ISIS  and  ltiI4,  and  they  were  made 
with  a  diSerent  needle.  To  decide  this  question  in  a  satisfactory 
■  manner,  it  would  only  be  necessary  to  repeat  the  observations  with 
a  variety  of  needles  em  pi  oyedim  mediately  alter  each  other. 

5,  Cavallo  showed  long  ago,  that  when  iron  is  acted  upon  by 
diluted  sulphuric  acid,  its  magnetic  intensity  is  increased.  He 
put  a  quantity  of  iron  filings  into  a  watch  glass,  and  {Jaced  a  mag- 
net at  such  a  dbtance  as  scarcely  to  act  upon  them.  On  pouring 
diluted  sulphuric  acid  on  the  filings,  they  were  powerfully  acted 
upon  by  the  magnet.  This  experiment  has  been  lately  confirmed 
and  varied  by  Mr.  Ruhland.  As  electricity  is  evolved  in  such 
abundance  during  |be  action  of  acids  on  metals,  it  was  natural  to 
expect,  considering  the  striking  analogy  between  electricity  and 
magnetism,  that  a  similar  evolution  of  magnetism  would  tdce 
place  when  acids  are  made  to  act  on  iron.  At  the  same  time  the 
experiments  of  Cavulto  and  Ruhland  are  not  quite  free  from  ambiT 
guity ;  for  we  may  conceive  the  liquid  to  act  chiefly  by  giving  the 
filings  greater  mobility  in  consequence  of  tbe  diminution  produced 
in  their  specific  gravity  by  being  plunged  in  a  liquid. 

6.  There  is  a  curious  paper  oo  the  magnetism  of  the  earth  by 
Hansten,  published  in  Schweigger's  Journal  for  18)3  (vol,  vii. 
p.  7^)-  He  has  collected  a  great  many  observations  on  tbe  varia- 
tion. He  shows  that  the  ^arth  must  have  four  magnetic  poles.  In 
tbe  year  17^9)  one  of  tbe  north  magnetic  poles  was  situated  ia 
north  latitude  70°  17'j  and  east  longitude  from  Fcrro  277**  40-5', 
The  Siberian  north  magnetic  pole  in  the  year  1805  was  situated  in 
north  latitude  85*  21-5',.  and  longitude  east  from  Ferro  133*49'. 
Id  the  year  1774  one  of- the  south  magnetic  poles  was  in  soutli 
latitude  71°  265',  and  163°  53-j'  east  longitude  from  Ferro; 
the secondin south  latitude  77°  16-75',  and  254°  23'  east  longiflide 
from  Ferro.    Hansten's  calculations  respecting  the  periodic  timet 
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of  the  revobtioos  of  these  magnetic  |>oIe$  fire  quite  erroneous; 
because  he  su{q>oses  the  annual  variations  equable,  which  we  know 
not  to  be  the  case.  Nor  have  we  the  least  It^owledge  of  the  late  at 
which  this  aonual  decliaatioD  varies,  and,  of  course,  cannot  pre- 
tend to  calculate  the  p»iods  td  revolution. 

VU.  CHEMISTRY. 

'^e  annual  prog;cess  of  cheaiistiy  <beiD;  so  mudi  greata  tbao 
ijbat  of  viy  of  the  other  scier>ces,  we  shall  aa  usual  divide  it  xvtfl 
pottioDB,  and  Jirmnge  the  facts  which  we  hftve  to  communioMc 
luder  difierent  head^ 

I.   GBNKBAL   FBtNCIPXGS. 

].  In  the  historical  intzoduotioo  to  ihe  Armak  (jf  Phiiosqphu  bt 
last  year,  m  account  was  given  of  the  gecteml  priociplei  at  thf 
abjmic  theoi;.  Ac  accouat  was  iJao  given  .of  a  mod^cation  of 
that  theory  by  Benelius,  in  which  he  substitutes  voluipoi  for  atoms ; 
su^^osjng  all  substimces  jn  the  first  [dace  to  he  in  the  ,gaseous  state. 
A  venr  ionxxlant  pnpv  was  publuhed  in  a  late  numbw  of  the 
.^maa  ^PhUoaephy  on  this  mibJMt.  Hough  the  jiaper  i|^ 
question  is  anonymous,  several  circumstances  enable  n>e  to&c  witJh 
Qopaider^e  certainty  on 4he  author;  but  as  he  qhutes  to  lemain 
for  the  present  concealed,  I  do  not  consider  oayself  as  at  liberty  tQ 
mention  hja  name.  The  title  of  the  pa^r  is  ^On  the  Relation 
between  the  Specific  Gravities  of  Bodies  in  their  Gaseous  State,  and 
^beWe^ht-of  their  Atoms.  [Amials  o/PAJ/ojopAy,  vol.  vi.  p.  821.) 
By  pointing  out  this  relation,  he  shows  that  the  two  modes  of 
viewing  the  atomic  theory  come  in  &ct  to  the  same  thing.  The 
mode  of  determining  the  specific  gravity  of  some  of  the  gasa 
adopted  in  this  paper  deserves  attention,  as  being  in  all  probabili^ 
capable  of  giving  a  more  accurate  result  than  the  methods  hitherto 
l^opted. 

!nie  author  considers  atmospherical  air  as  a  chemical  compound 
of  one  volume  of  oxygen  and  four  volumes  of  azotic  gas.  It  is 
not  at  all  unlikely  that  this  opinion  may  be  correct,  though  it  does 
not  coincide  exactly  with  the  analyses  of  air  hitherto  made.  Ac- 
cording to  them  it  is  composed  of  2 1  by  bulk  of  oxygen  gas,  and 
79  of  azotic  gas.  This  is  undoubtedly  a  near  approximation,  and 
if  we  consider  the  careless  way  in  which  these  experiments  have 
been  made,  and  th«  numerous  proofe  brought  forward  by  Gay- 
Liussat;  to  show  that  .gases  always  combine  so  that  one  volume  of 
one  gas  unites  with  one,  two,  three,  or  four  volumes  of  the  other, 
perhaps  we  shall  be  -disposed  to  acquiesce  in  the  conclusion  of  our 
author.  On  that  supposition  he  demonstrates,  that  if  the  specific 
gravity  of  air  be  one,  then  that  of  oxygen  gas  is  l-llll,  and  that 
of  azotic  gas  0-9722.  This  demonstration,  however,  depends 
upon  two  suppositions:  1.  Tlut  an  atom  of  azote  weighs  l',7^. 
2.  That  atmospherical  air  is  composed  of 'one  atom  of  oxygen  Aod 

Voi.  VII.  N»  I.  B 
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two  tttodiii  bzote.  This  gives  us  100  parts  of  air  composed'  bf 
weight  of 

Oxygen 2S'222        I        Azote 77;777 

These  two  supposidoos  obviously  give  us  tbe  specific  gravities 
above  stated  by  a  commoa  algebraic  equation  i  but  if  we  suppoBe 
tbe  weiglit  of  an  atom  of  azote  to  be  1-8U3,  as  I  have  stated  tt  in 
a  preceding  number  of  tbe  jinnals  of  Philosopky,  in  that  case  the 
specific  gravities  would  turn  out  differently.  Our  author,  na 
mnbt,  borrowed  \•^S  ta  the  weight  of  an  atom  of  azote,  from  Dr. 
Wollaston's  paper  on  chemical  equivalents,  i  ara  disposed  to  cob- 
sider  it  as  nearer  the  truth  than  my  own  number. 

TTie  specific  gravity  of  hydrogen  gas  is  deduced  by  calculation 
firom  that  of  ammonia,  which  has  been  shown  to  consist  of  tliree 
volumes  of  hydrogen  and  one  of  azote  condensed  into  two  volumes, 
and  the  specific  gravity  of  ammoniacal  gas  is  0-5902,  From  these 
data  the  specific  gravi^  of  hydrogen  gas  is  shown  to  be  0-0694. 
Ilie  only  doubt  in  this  calculation  is  whether  the  specific  gravity  of 
azotic  gas,  as  assumed,  be  correct.  At  all  events^  I  have  no 
doubt  that  it  is  nearer  the  troth  than  the  previous  results  obtained 
fcy  weighing. 

It  deserves  attention,  that  if  the  specific  gravity  of  <nygen, 
azotic,  and  hydrogen  gases  be 

Oxygen Mitt  |  Azotic 0'9722  |  Hydrogen  ..  .0-0694 

Then  oxygen  is  just  16  times  Heavier  than  hydrogen,  and  azotie 
gas  14  times  heavier.  Water  is  a  compound  of  1  hydrogen  +  8 
oxygen  by  wdght.  Supposing  it  composed  of  one  atom  hydrogen 
and  one  atom  oxygen,  then  the  atom  of  oxygen  is  eight  times 
he«vi»  than  the  atom  oS  hydrogen. 

The  specific  gravity  of  chloric  gas  he  makes  2-5.  That  of  otlier 
substances  is  founded  entirely  upon  calculation.  His  method  is  to 
find  the  weight  of  an  atom  of  tbe  substance  in  question,  and  to 
multiply  it  by  half  the  specific  gravity  of  oxygen  gas ;  the  product 
gives  the  specific  gmvity  of  the  substance,  supposing  it  in  the  statf 
of  gas: 

Iodine 8>611111  or  124  times  that  of  hydn^D. 

Carbon 0-4166  12    ditto. 

Sulphur. 1-iIU  16   ditto. 

Htospboms  0-S721  14    ditto. 

Calcium rS888  20    ditto. 

Sodium. 1-66S6  24    ditto. 

Iron .....1-9444  28    ditto. 

.     Zinc 2-3222  S2    ditto. 

Potassium  .<.....  2-7777  40   ditto, 

Barytium 4-8611  70    ditto. 

On  this  table  I  may  make  a  few  remarks.  He  consider  the 
-wnght  of  anatom of  iodine  15-6.    Tliii  agrees  veiy  nearly  witM 
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ihe  Dumber  ^ven  by  the  experimeDts  of  Gay-Luaeat^  namely 
15-614. 

Ilie  number  for  the  weight  of  an  atom  of  pho^honis  is  ioac- 
curale.  I  shall  hereafter  give  the  tnie  number  deduced  from 
actual  cxpcrimeDt. 

The  weights  of  the  atoms  of  carbon  and  sulphur  are  the  same  as 
those  I  established.    1  believe  them  to  be  nearly  correct. 

Dr.  Marcet's  analy^  of  carbonate  of  lime  is  certainly  very  near 
the  truth.    By  a  very  careful  analysis  I  obtained 

Carbonic  acid ' 43'2 

Lime 5<f"8 


This  I  consider  as  a  still  nearer  approximation  to  absolute  pre- 
cision. I  believe  that  in  many  experiments  the  weigiu  of  the  acid 
bas  been  under-rated,-  because  a  portion  of  it  remained  in  the  vessel 
in  which  the  carbonate  was  dissolved. 

I  do  not  con»der  the  mode  adopted  by  the  autlior  for  determining 
the  weight  of  an  atom  of  sodium,  iron,  zinc,  &c.  as  susceptible  of 
much  precision.  It  consists  in  determining  how  much  of  these 
bodies  is  soluble  in  a  <|uaniity  of  muriatic  acid  capable  Of  dissolving 
a  known  portion  of  carbonate  of  lime.  The  sources  of  inaccuracy 
are  so  numerous  that  they  cannot  be  all  guarded  agninst. 

2.  It  has  been  long  known  to  philosophers,  that  tlie  bulk  of  air,  . 
and  of  all  gases,  is  inversely  as  the  pressure.  We  are  in  the  habit 
in  this  country  of  ascribing  the  discovery  of  this  Iqw  to  Boyle.  The 
French,  on  the  contrary,  ascribe  it  to  Mariotle.  1  do  not  know 
which  of  these  philosophers  was  really  the  discoverer  of  this  law, 
because  I  have  not  in  my  possession  the  original  dissert.ition  of 
Mariotte,  and  do  not  know  wiien  it  was  published  ;  but  if  it  was 
jHiblished  in  16(>(>,  as  I  have  some  reason  for  believing,  the  priority 
certainly  belongs  to  Mariotte :  for  Boyle's  eicperiments  were  not 
published  so  early.  When  a  body  is  in  the  gaseous  state,  the 
particles  are  at  such  a  distance,  that  the  attractions  and  repulsions 
which  they  possess  have  no  sensible  action,  so  that  the  distance  is 
regulated  solely  by  the  repulsion  produced  by  caloric,  and  by  the 
external  pressure.  This  is  evident ;  for  if  a  vtdume  of  oxygen  gas 
be  mixed  with  a  volume  of  hydrogen  gas,  the  n»sture  constitutes 

,  two  volumes.  Yet  we  know  that  there  is  an  attraction  between 
these  -two  gases.  Therefore,  if  the  partiules  were  within  the 
•phere  of  each  other's  attraction  they  would  approach  each  other, 
and  the  bulk  would  be  less  than  two  volumes.  M.  Ampere  has 
j^emonstraled  that  the  resisUCice  to  external  pressure  made  by  any. 
£as  is  directly  as  the  number  o\  particles  of  ine  gas  in  a  given  buU^ 
This  is  precisely  the  law  of  Miriotle. 

3.  Adhesion  exhibits  the  cliEtracteristic  marks  of  chemical  afii- 
pity,'aad  ought  therefore  to,be  considered  as  a  particular  case  oC 
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the  actioa  of  thatpower.  Th«  dlfierent  experimenli  On  adbesion 
made  by  Broc^  Taylor,  Morreau,  and  Achard,  are  well  known, 
togelher  with  the  defects  of  these  experiments,  pointed  Out  long 
figo  by  Dutour.  The  sutgect  still  requires  a  good  deal  of  esperi- 
meatal  elucidation.  Mr.  Ruhland  (Schweigger's  JotirtMit,  ii.  146) 
has  lately  made  a  number  of  very  curious  experiments  on  adhesion, 
which  deserve  to  be  generally  known.  I  shiul  give  a  short  ^tract 
Of  them  bere,  leaving  out  h^  explanations,  ivMd)  do  not  appear  to 
me  to  throw  much  light  upon  the  subject. 

He  found  a  weight  of  46  gmios  necessary  to  aeparafe  a  watch 
glaai  from  the  sur&ce  of  mercury.  On  heating  the  watch  glass, 
58  graioa  were  requisite  to  separate  the  two  surfaces.  When  the 
watch  glass  and  mercury  were  allowed  to  acquire  the  same  tempe- 
rature, the  same  weight  (or  rather  less)  as  at  Snt,  was  sufficient  to 
separate  the  two  sur^ces.  The  same  experiment  succeeded  when 
jnarble  was  substituted  for  the  watch  glass. 

Mr.  Ruhland  found,  as  indeed  was  known  before,  that  wben  Ac 
smooth  surfaces  were  rubbed  against  each  other,  their  adhesion 
was  very  sensibly  increased.  I  suspect  in  these  caries  the  agency  of 
electricity:  the  two  ^rfaces  probably  acquire  different  states  (rf 
excitement. 

He  took  a  small  glass  plate  and  tnade  it  adhere  to  the  surface  of 
a  little  mercury  placed  in  a  watch  glass.  The  weight  necessary  to 
separate  the  two  surfaces  was  three  grains.  The  mercury  was  now 
brought  in  contact  with  a  little  nitric  acid  ;  of  course  an  e&et' 
vescence  took  place,  and  some  nitrate  of  mercury  was  formed. 
The  weight  now  necessary  to  separate  the  two  surfaces  was  seven 
grains.  The  same  eXpenment  was  repeated  nuious  waya,  always 
^th  a  similar  result.  Mr.  Ruhland  suf^wses  that  a  thu  film  (tf 
nitrate  c^  mercury  gets  between  the  metal  and  thie  glass. 

The  following  table  exhibits  the  weights  which  were  found 
necessary  to  separate  equal  surfaces  of  me  bodies,  stated  in  the 
table,  from  difEeient  liquids. 

Water,  ttvice  distilled. 

'  Zinc    .........  77  grs.  Tallow 76  gfs. 

Wax 79  Lead   74 

Saalii^  wax . . . .  70-5  Marble 77 

Glass 75-5  Sulphur 80 

Oil  of  Almonds. 

Marble   ...  50  grs.  |  Wax 56  gr».  |  Tallow  ....  54  grs. 

AIcoh<J,  diluted  with  thrice  its  Wdght  of  Water. 

Marble  ....  45  gn..  |  Wax &0  grs.  |  l^ow  ....  49gn. 

Twenty  Grains  concentrated  Nitric  Acid  in  two  Ounces  of  Water. 

Glass 6*ga.  \         Wax    70gr9. 

^^^   67  Tallow 69 

Sulphur 65  I , 
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Twenty  Gniiu  ccmcaitnited  Sulphuric  Acid  id  two  Onnecs  W«ter. 

Glasa 75-5  gn.  I         WtK 79gn. 

Suli^ur.......  75  lUknr 7? 

Lead 80  | 

Concentrated  Solution  of  Potuh. 

ZIdc esgn.  I         Talknr C6  grs. 

Sulphur 67         I         Glasa «4 

Was    69  I 

Tlie  efibct  of  the  addilioa  of  a  little  and  or  salt  to  water  was 
remarkable.  Two  ounces  of  pure  water  were  employed.  Plates 
of  zinc  and  glass  required  the  foliowing  weights  to  separate  them 
from  the  liquid : 

Zinc 76sn.         {         ^^^   •  l^ga. 

Six  grains  of  concentrated  nitric  acid  being  added  to  the  water, 
the  weights  required  were  as  follows : 

ZiQc 74  grs.  {  Glass 69  grs. 

.]□  another  experiment  the  weights  necessary  to  separate  the  zinc 
and  glass  from  pure  water  were  as  follows : 

Zinc 7«gTs.         I         Glass 76'5gfs. 

Sis  grains  of  concentrated  sulfuric  add  being  added,  the 
ireights  became 

Zinc 75  grs.         |         GUsa 71  gn- 

These  are  the  principal  experiments.  I  pass  m(t  some  others, 
the  chief  ol^ect  of  which  b  to  point  out  the  errm  liable  to  be 
committed  in  such  experiments. 

4.  FermetUaiioa  is  one  of  those  mysterious  processes  whidi 
ebemistry  has  not  yet  been  able  to  esplain.  On  that  account  every 
fact  relatipg  to  it  is  of  importBQce ;  for  it  is  only  t^  an  acoumuli^ 
tion  of  &cts  that  we  can  expect  to  throw  light  upon  this  obscure  but 
most  inaportant  process.  I  shall  therefore  state  here  the  result  of 
soipc  ezperioients  made  upon  yeast  by  Dobereiner.  They  ore  not 
of  much  importance ;  but  still  they  are  worth  knowing.  (Schwdg- 
ger's  Journal,  xii.  229.)  He  obtained  his  yeast  from  ginger  beer. 
To  render  it  quite  pure  he  washed  it  in  four  times  its  weight  of 
alcohol.  The  yeast  was  not  altered  in  its  appearance;  but  it  was 
tasteless,  and  was  incapable  of  producing  Icrmentation  in  a  weak 
Eolniion  of  sugar  in  water.  Wnen  sugar  is  dissolved  in  water  in 
such  quantity  as  to  reduce  the  whole  (o  the  conustence  of  a  syrup, 
it  mar  be  mixed  with  yeast,  and  kept  for  any  length  of  time  ^th- 
out  fermentation  taking  place;  but  the  moment  the  mixture  is 
sufficiently  diluted  with  water  fermentation  begins. 

5.  The  absorption  of  the  gases  by  solid  substaocxs  is  a  subject  of 
considerable  impataoce  which  had  occasionally  engaged  the  atten- 
tion of  ehcioical  philosc^bers.  Delametberie,  Monozo,  Bou{^, 
and  Voo  Nor^o  publi^ied  successively  a  variety  of  experiments  on 
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the  5u1)ject ;  but  they  confined  themseWes  chiefly  to  ibe  action  of - 
charcoal,  aod  their  expenments  were  neither  sufficiently  varied  nor 
precise  to  thianr  much  light  on  the  subject,  far  less  to  enable  us  to 
form  A  theory  explaining  the  nnture  of  that  absorption.  But  M.  de 
Saussure  of  Geneva,  one  of  the  most  accurate  chemists  of  the 
pr^ent  day,  has  lately  turned  his  attention  to  the  subject,  and 
published  a  most  elaborate  set  of  experiments.  He  did  not  confine 
himself  to  charcoal,  but  tried  a  number  of  other  solid  substances* 
and  varied  his  experiments  so  much  as  to  enable  him  to  give  us  a 
very  satisfactory  theory  of  these  absorptions.  I  first  saw  this  im- 
portant paper  in  Gilbert's  Annaien  der  Fhysik,  and  immediately' 
translated  it  for  the  Annals  of  Philosophy.  It  lay  some  time  by  me 
before  I  could  find  room  to  insert  it ;  but  its  importance  was  such- 
that  I  ivas  unwilling  to  withhold  it  from  my  readers,  and  therefore 
substituted  it  in  place  of  the  customary  biographical  article  with 
which  the  numbers  of  the  Amiab  of  Philosophy  usually  commence. 
It  will  be  found  in  the  fourtl>  and  fifth  numbersof  our  sixth  volume. 
The  general  result  of  De  Saussure's  experiments  leads  to  the 
conclusion,  that  the  absorption  of  gases  by  porous  solid  bodies 
depends  upon  the  same  cause  as  the  capillary  attraction  of  liquids.- 
Chemical  aflihity  doubtless  lias  its  effect,  as  it  has  also  upon  capil- 
lary attraction.  Charcoal,  meerschaum,  ligniform  atbestus,  rock 
cork,  hydrophane,  quartz,  sulphate  of  lime,  mliftral  agaric,  hazel? 
wood,  mulberry,  fir,  (ineii  thread,  wool,  and  raw  silk,  were  the 
solid  bodies  employed,  and  all  of  them  have  the  property  of  ab- 
eorbing  gases. 

Charcoal  absorbs  the  most  gases,  and  the  proportions  absorbed 
by  the  other  bodies  are  nearly  io  tiie  order  in  which  they  have  been 
named.  Each  of  these  substances  absorb  a  determinate  quantity  of 
every  [mrticular  gas ;  but  the  order  is  not  the  same  for  the  diflierent 
solid  tiodies  indicating  the  action  of  chemiral  afiGnity.  llius  char- 
coal absorbs  more  nitrous  oxide  than  carbonic  acid  gas ;  but  meer- 
schaum absorbs  more  cartmnic  acid  gas  than  nitrous  oside.  The  fol> 
lowing  table  exhibits  the  nnmber  of  vnlumes  of  the  dit&rent  gases 
absorbed  by  dry  box-wood  charcoal. 

Volunes.  Valmnrs, 

AmniOQiacal  gas 90  Olefiant  gas 35 

Muriatic  acid 85  Carbonic  oxide  ....     9'42 

Sulphurous  acid 65  Oxygen £>.25 

'Ailphutetpd hydrogen  .  65  Azote "'5 

Citrous  oxide 40  Oxy-carhurcled  hydr.     5 

Cwbonic  acid 55  Hydrogen 1"75  . 

Water  diminishes  the  power  of  solid  bodies  to  absorb  gases.  And 
when  a  solid  body  is  saturated  with  a  gas,  the  addition  of  water 
disengages  a  portion  of  this  gas.  During  the  absorption  of  gases 
by  solid  bodies,  heat  is  disengaged,  owing  obviously  to  the  conden- 
BBtion  of  thp  gas  in  the  pores  of  the  solid  body,    f  has  the  density 
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ctf  uDmoniacftl  gas  Kbwrbed  by  box-wood  diarcoiil  is  increasfcd  90 
times.  When  the  gues  an  nrified  the  solid  bodies  absorb  a 
maler  bulk  of  them  thao  when  they  are  of  the  density  produced 
by  the  pressure  of  die  atmosphere.  This  might  have  been  ex- 
pected, supporiag  the  absorption  to  be  occasioned  by  an  attraction 
between  toe  solid  hpdy  saA  the  gas,  as  is  obviously  the  case.  When 
9  piece  cS  charcoal,  saturated  with  one  gas,  is  put  into  another  gas, 
it  allows  a  portion  of  the  first  gas  to  escape,  and  absorbs  a  portion 
Vi  the  new  gas.  Tlie  quantity  of  ga«,  thus  expelled,  is  always  the 
greater  the  more  there  is  an  excess  of  the  gas  which  produced  it. 
Two  gases  united  by  absorption  in  charcoal,  often  experience  • 
peater  condensation  than  each  would  in  a  separate  state.  For 
example,  the  presence  of  oxygen  gas  in  charcoal  fiicilitates  the 
(cmdensation  of  hydrogen  gas  :  the  presence  of  carbonic  acid  gas  at 
of  azotic  gas  facilitates  the  condensation  of  oxygen  gas :  and  that  o{ 
hydrogen  gas  the  condensaticm  of  azotic  gas.  Yet  no  perceptible 
tombinatioa  talies  place  between  the  gases  thus  absorbed  tpgetber. 

M.  de  Saussure  likewise  examined  the  absorption  of  the  diflerent 
gases  by  liquids,  in  order  to  determine  whether  Daltni's  theory  wis 
consistent  with  the  phenomena.  Most  of  my  readers,  I  pFSflume* 
Icnow  that,  according  to  Mr.  Dalton,  the  abswption  of  gtses  by 
liquid^  is  merely  mechanical,  and  not  influenced  by  chemical  affi- 
nity. The  quantity  absorbed,  according  to  him,  is  either  (■{■)  % 
(i)  %  (i^)  ^3  °^  (i)  't  ^'^^  '^  ^  ^y*  liquid  absorb  their  own  bulk  di 
carbonic  add  gas,  salphureted  hydrogen  gas,  and  nitrous  oxide  j 
^th  of  their  bulk  of  olcfiant  gas;  -j^ih  of  their  bulk  of  oxygen 
and  nitrous  gas;  and.^th  of  their  bulk  of  azote,  hydrogen,  u>4 
carbonic  oxide.  M.  de  Saussure  found  the  absorpUon  of  different 
rases  by  water  and  alcohol  as  in  the  foUowing  table. 


Sulpharoui  scid  |ai  

Soll^arctal  hjdn^B  ...... 

Carba  die  acid 

Nilrout  oxide 

Olcfiant  pu  

0"J8™K" '■ 

Carbonic  oxide    

Oiy-cnrbareled  Ytjiiogta, . 
Hydro^n  


From  this  table  we  see  that  one  part  of  Dalton's  theory,  nuneljr, 
that  gases  are  absorbed  in  the  same  proportion  fay  all  liquids,  i; 
inaccurate;  for  alcohol  obviously  absortjs  a  much  greater  prc^r- 
tion  of  the  gases  than  water.  The  proportions  of  sulphureted 
hydrogen,  carbonic  acid,  and  nitrous  oxide,  absorbed  by  water,  are 
fp  diBerent,that  Mr.  Calton's  opinion,  that  water  absorbs  exactly  iu 
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dttfn)  bulk  of  tMh  mtBt  be  enoti«Mii.  KMlly,  SI.  it  SnuUM 
found  that  diSefierit  liqnidi  thsorb  the  gtues  in  dilferent  oifden: 
Aim  iMpbtht  tA)sorb«  ntore  of  ol^sot  gas  dUm  of  nitrmw  axAde^ 
wfatle  esBeoiiot  oil  of  lavender  riworbs  more  of  nitrous  oslide  thaa 
of  oMaM  g«s.  This  cao  only  be  ascribed  to  the  agetKy  of  cbe-  - 
nical  affinity.     Finally,  t*  ascertained  by  experiment,  tha*  Mr. 

'  Dalton's  opnribn  respecting  tbe  qiHntily  of  |^  disengaged,  when 
waier  Baturated  with  oae  gaa  is  brought  into  contact  witn  amther 
gSa,  is  inacenrsite.  It  wfuild  appear,  tberefi^e,  from  these  experi- 
ments of  De  SausGure,  that  Mr.  Dalton'a  tbeor;  is  enroaeout  is 

'  weiy  pa»ticuia^. 

II,    HBAT. 

No  nW  discovery  respecting  heat,  to  Ikr  as  I  know,  has  been 
xaede  during  (be  conrse  of  last  year.  Mr.  Dtavenporf,  has,  bow- 
Mer,  written  a  very  complete  refatation  of  Bome  objections  thai 
had  b«n  started  uainet  M.  I^cvoat'i  theory  of  radiant  heat;  and 
M.  Prevoit  hinsett  has  given  us  a  veiy  short  but  clear  omHne  of 
hi*  theory,  whioh  has  been  addpted,  1  believe,  by  almost  all  the 
ehmttcit)  pinlovophers  of  the  present  day.  Both  of  these  paperi 
wis  be  found  Mi  the  Annals  of  Phihsopky ;  tlie  first  in  the  fifth, 
aifd  the  second  )b  the  sixth  vohtme  of  ^at  «or1<.  M.  IVerosfs 
otlttiiM  of  his  ib«ory  being  v^ry  sh<rft,  it  may  be  expected  that  1 
shoikM  gi«e  it  here.    It  is  iti  substance  as  follows ; 

1 .  Hew  is  a  discrete  floidy  evert  purticle  of  which  moves  rapidly 
m  a  stiaright  Tine.  These  particks  go  one  in  ooe  direction  and 
another  in  another;  so  that  evfiry  sensible  p<Mntof  the  hot  space  is 
a  centre  from  which  d^>art,  and  to  which  n-rive,  rows  of  particles 
<h:  calorific  rays. 

2.  Every  calorific  ray,  which  A  body  sends  by  emission  or  by 
reflectioD,  only  replaces  another  ray,  which  would  take  the  same 
direction  if  the  body  were  withdrawn.  This  is  to  be  understood  of 
a  hot  place  where  heat  radiates.  If  the  intercepting  body  is  of  tbe 
same  temperatare  with  the  plaoe,  the  lay  which  it  replaces  is  equal 
to  itself;  if  not,  this  ray  or  row  of  particles,  is  more  or  less  abund- 
ant in  heat. 

3.  A  reflector  in  a  place  of  uniform  temperatDie  sends  ndther 
more  nor  fewer  calorific  rays  than  another  body. 

4.  It  follows  from  this :  1.  That  in  a  place  of  uniform  tempe- 
rature, a  reflector  of  whatever  fonn  does  not  affect  a  thermometer 
subjected  to  its  influence.  2.  That  if  it  reflect  rays  emanated  from 
a  body  more  or  less  hot  than  the  place,  it  will  raise  or  depress 
respectively  the  thermometer  subjected  to  its  influence. 

In  the  last  volume  of  the  Edinburgh  Philosophical  Transactions, 
ptiblished  during  tbe  sumtner  of  IdlSj  there  is  a  paper  by  Dr. 
John  Murray,  Lecturer  on  Chemistry  in  Edinburgh,  on  the  Dif- 
fusion of  Heat  at  (he  Earth's  Surfiice.  This  ingenious  gentleman 
had  started  the  following  objection  to  the  Huttonian  theory,  which 
he  considered  as  fetal  to  its  ftuth.  If  a  central  fire  existed  in  the 
«Bih,  tt  Hutton  supposes,  froQi  the  very  nature  of  heat  it^coutd 
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'»oC  nmnin  at  tbe  centre,  but  must'  ^Qiise  itielf  eqntUf  tfanngli 
llK  whole  ^obe;  so  that  in  time  the  nirbce  of  the  earth  wntd 
keeonc  m  hot  a*  the  centre.  To  tim  Mr.  Pl^Aur  aniwered,  thai 
ibe  allied  cqnalizttion  woild  andoubtetUy  take  place>  pcavided 
heat  did  not  nuike  its  esc^  from  the  siu&ee  of  the  eat^ }  but  H 
the  heat  (at  was  ptobable)  eteaped  from  the  raiftcc  of  the  earth  ai 
frut  ts  it  was  ooBveyed  to  it  from  the  centre,  then  no  acewnidatioa 
or  increase  of  temptratnie  would  take  place.  The  priucipal  object 
of  the  paper  in  question,  is  to  show  that  no  such  escape  of  heat 
taker  place  from  the  sur&ce  of  the  earth ;  that  nature  Ins  guarded 
against  it  e^duall^  by  the  constitution  of  the  atmosphere;  that 
beat,  in  conceqoeace,  is  constantly  accumolating  on  this  globe  of 
AuTS ;  and  diat  the  time  will  come,  when  the  wbcrie  surlace  ot  ths 
eartti  sbatt  have  acaoired  the  same  temperature.  AcconHng  to  this 
notion  the  polar  re^ns  are  becoming  annuallj  warmer,  and  will  in 
lime  equal  the  heat  of  the  torrid  xoae. 

But  1  coatfoive  ^Mt  oar  ingenioos  author  hn  committed  an  over- 
sight, by  greatly  underrsliag  the  effect  of  the  radiation  of  heat. 
Wbaerer  will  peruse  with  attention  Dr.  Wells's  admirable  Essay  on 
Sow,  wilt  be  latitGed  that  this  radiation,  eren  in  cold  weather,  is 
Wry  eoDslderable.  On  clear  nights  he  often  found  the  grass  13°  or 
14"  colder  than  the  atmosphere.  There  is  no  reason  for  supposing 
that  heat  radiated  in  this  manna*  is  intercepted  by  the  atmosphere. 
As  we  have  no  erid^ice  that  the  polarregions  are  warmer  at  present 
than  they  were  some  thousand  yew's  ago,  I  do  not  ace  why  we 
should  believe  that  ai^  such  amelioration  has  taken  place.  Indeed 
the  evidence  is  rather  on  the  contrary  side ;  for  North  Greenland, 
which  formerly  was  accessible  and  eren  colonized  by  the  Danes, 
has  been  for  ages  blocked  up  with  ice,  so  that  we  are  ignorant 
whether  the  wretched  iohabitants  still  struggle  with  their  situation, 
or  have  perished  from  want  of  food  and  by  the  inclemency  of  the 
climate.  Mr.  Scoresby  has  ascertained  that  the  mean  temperature 
of  latitude  JfP,  oo  the  coast  of  Spitzbergen,  is  only  18°,  instead 
of  t*",  as  calculated  by  Mr.  Kirwan ;  and  he  thinks  it  demon- 
strable, that  at  the  pole  the  mean  temperature  will  not  exceed  y" 
or  8°.  it  is  duch  more  probable  that  the  heat  thrown  from  the 
surface  of  the  earth  by  radiation  is  nearly  equivalent  to  what  ia 
thrown  into  it  by  the  solar  rays,  and  that  the  mean  temperature  of 
the  globe  remains  nearly  st&uoiiar}'.  We  have  other  proofe  against 
the  existeuce  of  a  central  fire,  which  appear  quite  conclusive.  The 
mean  temperature  of  mines  is  always  found  to  be  the  mean  tempe- 
rature of  the  country  in  which  the  mine  in  situated.  No  increase 
of.  temperature  has  ever  been  observed  to  take  place  as  the  mine 
increases  in  depth,  yet  this  ought  undoubtedly  to  happen  on  the 
suppositiOD  of  (he  existence  of  a  central  fire,  even  according  to  tha 
reasoning  of  Mr.  Play&ir  himself. 

in.   SIUPI.E  SUPPORTERS. 

The  simple  supporters  of  combustion,  at  present  knowo^  amount 
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to  three ;  namely  oxygen,  iodine,  and  chlorine ;  and,  ,if  Ampere'c 
liTpothesis  respecting  fiuorine,  to  ably  supported  \m  Su  Hamphiy 
Davy,  be  correct,  it  will  constitute  a  fourth.  Many  impcrtaat 
facts  respecting  these  bodies  have  been  lately  ascertaiiied.  1  duii 
state  the  principal  of  them  in  this  place. 

1 .  Oxygen.  This  substance  was  raised  by  Lavoisier  to  a  very  high 
lank  among  chemical  substances.  He  considered  it  at  the  acidic- 
tog  principle,  as  the  only  supporter  of  combustion,  and  as  capable 
of  uniting  with  and  modifying  all  other  simple  bodies.  The 
modern  discoveries  in  chemistry  have  deprived  oxygen  of  a  good 
deal  of  its  dignity.  Davy  lias  shown  that  it  forms  alkalies  as  well 
as  acids,  and  that  many  qcids  exist  which  contain  no  oxygen.  It  is 
not  therefore  the  acidifying  principle.  ThU  iodeed  is  a  doctrine 
which  was  all  along  mainiained  by  Berthollet,  whose  sagacity  ia 
many  points  of  chemical  theory  deserves  the  highest  admiratioD. 

Oxygen  has  lost  likewise  the  property  of  being  the  only  simple 
supporter  of  combustion.  For  chlorine  possesses  that  property  per- 
baps  in  a  greater  degree  tlian  oxygen;  with  this  curious  exception, 
that  charcoal  will  not  burn  in  it  nor  unite  with  it.  Iodine  is  cer- 
tainly a  much  less  perfect  supporter  of  combustion,  since  the  only 
body  hitherto  obser\-ed  to  burn  in  it  is  potassiuui.  It  is  amusing  to 
observe  the  awkward  attempts  of  the  French  chemists  to  preserve  for 
oxygen  the  exclusive  privilege  of  being  the  only  simple  supporter  of 
combustion.  According  to  them  combustion  in  the  chemical  sense 
of  the  word  is  very  ditTerent  from  the  meaning  which  it  beara 
among  the  vulgar.  Nothing,  says  Thierry,  is  more  similar  to 
combustion  than  what  takes  place  when  phosphorus  is  introduced 
into  chlorine  gas.  We  have  flame  and  the  phosphorus  disappearsv 
Nothing,  on  the  other  hand,  is  more  unlike  combustion,  than  the 
rusting  of  iron  in  a  damp  place.  Vet  the  first,  he  informs  us>  a 
not  a  real  combustion,  while  the  second  is.  (Annales  de  Chimie, 
xciii,  p.  53.)  It  is  surprising  that  these  gentlemen  do  not 
perceive  that  they  are  merely  altering  the  meaning  of  a  word,  which 
has  been  known  and  understood  ever  since  mankind  were  acquainted 
with  fire.  The  burning  of  phosphorus  in  chlorine  would  be  called 
eombuslian  by  every  person  of  common  sense  who  witnessed  the. 
phenomenon.  Nor  is  there  any  thing  in  the  chemical  mean- 
ing of  the  term,  which  is  incompatible  wilh  its  application  to  tliis 
and  many  other  similar  cases.  The  rusting  of  iron  in  a  dampF 
place  would  never  be  called  combustion  either  by  the  vulgar  or  by 
chemists,  who  considered  the  case  witli  attention.  It  consisU 
merely  in  the  transfer  of  the  'oxygen  of  water  to  the  iron.  Thenard 
and  Gay  Lussac  have  arranged  chlorine  and  iodine  among  com- 
bustible substances,  merely  because  they  have  the  property  of 
combining  with  oxygen.  If  they  had  placed  these  bodies  in  a  clas» 
by  themselves,  their  conduct  might  have  been  excusable ;  but  tq 
call  them  combustible  is  absuid ;  because  nothing  similar  to  com- 
bustion, in  any  sense  of  the  word,  takes  place  when  they  unite 
with  oxygen.    The  union  cannot  be  diiecily  accomplished,  aod  is 
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for  Grom  intimate.  Wh]r  should  the  suppoiters  oF  combnstioD  not 
h&ve  the  |HX>pert]r  of  uniting  with  each  other  ?  It  haa  been  long 
known  ttut  tne  simple  combostihles  have  that  property.  Sulphur 
unites  to  copper  with  such  violence  as  to  produce  both  light  ind 
heat  in  abanoance ;  yet  nobody  on  that  account  has  thought  proper 
to  class  sulphur  among  the  supporters  of  combustion.  Nritber  is  it  a 
saffieient  reason  to  class  chlorine  and  iodine  along  with  sulphnr, 
thatall  the  three  unite  with  hydrogen  and  form  an  acid. 

The  only  exclusive  privilege  which  remains  to  oxygen  is,  that  it 
alone,  or  its  compounds,  are  fit  lor  the  respfrafion  of  animals^  and' 
necessary  indeed  to  preserve  life.  The  breathing  of  the  other  sup-- 
porters  of  combustion  b  almost  instantly  fetal  to  animal  life.  ' 

2.  Chlorine  b  now  pretty  generally  admitted  to  be  a  simple  sup- 
porter of  combustion.  Almost  the  only  chemist  of  eminence  wno 
adhere*  to  the  old  (pinion  is  Berzeiius.  His  opposition  is  founded 
on  the  supposed  inconsistency  of  Davy's  theory  with  the  chemical 
canons,  which  he  has  established  by  a  vast  number  of  uncommonly 
accurate  analyses.  But  this  inconsistency,  I  am  persuaded,  lie^ 
will  6nd  on  a  closer  examination  to  vanish  entirely.  If  this  were 
the  proper  place,  I  think  I  could  show  that  the  doctrine  of  Davy 
and  the  canons  of  Berzeiius  agree  perfectly  with  each  other. 

In  Schwei^er's  Journal  for  May  1816  (vol.  ziii.  p.  72]  there  is 
h  long  paper  by  Professor  Hildebrandt,  stating  several  objections  to 
Davy's  theory  of  chlorine.  I  was  esiremely  surprised  on  reading 
this  paper  to  find  that  all  the  objections  it  contained  had  been 
examined  and  answered  long  ago,  and  that  all  of  them  were 
founded  on  mistakes.  Chlorine,  he  says,  converts  nitrons  gas  into 
nitric  acid,  and  therefore  it  must  contain  oxygen.  This  vas  the 
first  experiment  that  I  tried  when  Davy  published  his  theory.  I 
found  that  the  change  here  stated  actually  took  place ;  but  on 
examining  my  chlorine  it  was  mixed  with  common  air ;  and  upon 
preparing  pure  ehlorino  I  Jbund  that  it  produced  no  change  on 
nitrous  gas.  Dnvy  afterwards  made  the  same  experiment  and  pub- 
lished it,  and  the  fact  is  now  well  known  to  all  chemists  of  pn- 
i:bion.  Another  objection  is,  that  when  common  salt  is  decomposed 
by  the  galvanic  battery  the  chlorine  appears  at  the  positive  wire.  . 
Tiiis,  so  far  from  being  an  objectionj  b  a  strong  nrgument  in  ftvour 
of  Davy'j  theory.  Oxygen  and  iodine  are  likewise  attracted  by  the 
positive  pole;  so  should  chlorine,  if  it  be  a  jtimple  supporter  of 
combustion. 

Another  ol^ection  is  that,  when  metils  are  burnt  in  chlorine  gas, 
they  are  converted  into  oxides.  The  fact  is  not  so,  unless  water  be 
present  in  the  vessel ;  thev  are  converted  into  ehlorides,  a  variety  of 
winch  have  been  describe!  by  Dr.  John  Davy.  The  otlier  objec- 
tions of  Hildebrant  are  all  of  a  similar  nature,  and  da  not  appear 
to  me  to  be  worth  mentioning,  as  they  have  all  been  refuted  long 
ago. 

It  b  amusing  to  observe  the  efforts  which  the  French  chemists 
havfe  made  to  deprive  Davy  of  the  honour  of  this  theory.    There  is 


3ft  la^trovemmls  in  PkgtiaU  Science  (\Jak. 

a  l(»g  paper  l^  Bidauk-de-ViIlien  ia  the  AuoAles  de  Cbimie  (vol. 
xcui.  p.  32]  to  prove  that  Scheele  did  not  consider  chloriDe  as  a 
■iaple  substance.  The  [Hxxif  is  most  extxaordlnary.  Scbeele's 
opiiuoD  was  not  adopted  by  chenusts  ia  general,  not  even  t^  Davy 
himself;  therefore  Scheele  did  cot  maintiuB  it.  The  very  natoe, 
dephiogiiticated  vutriaiic  acid,  ^ven  to  chltmne  by  Scheele,  shows 
us  what  his  <^inion  was.  Phlogiston  in  Scheele's  opinion,  as  every 
body  knows,  was  hydrogen  gas.  If,  there^ve,  chlorine  was  ma- 
riatic  acid  deprived  of  bydn^en,  it  is  obvious  that  he  most  have 
considered  muriatic  acid  as  a  campouDd  of  chlorine  and  hydrogen  ;, 
and  accordingly  this  opinion  was  maintained  by  Ktrwan  in  his  essay 
on  phlogiston,  on  the  autbcvitY  of  Scheele.  Scheele  says,  in  hia 
essay  on  manganese,  "  muriatic  acid  deprived  of  pbtogiston,  which 
is  one  of  its  constituent  parts."  {Uaciae  muriatKjue  dep<mlU  da 
phlogislique  qui  est  uae  de  ses  parties  constiiuantes.)  *  I  cannot 
conceive  any  thing  mors  explicit  than  this. 

There  can  be  no  doubt  that  it  was  the  experiments  of  Gay-Jjossac 
and  Thenard,  published  in  their  Recherches  Physico-Chimiques, 
that  led  Davy  to  form  the  new  theory.  .  So  far  their  merit  is  coo- 
spicnous.  But  as  they  did  not  ad<^t  the  new  theory  in  that  work, 
but  argued  against  it,  nothing  can  be  more  ridiculous  than  to  claim 
it  after  it  has  been  established  by  another.  If  Gay-Lussac  always 
maintaioed  it,  as  he  informs  us,  but  was  prevented  from  publicly 
embracing  it  by  the  authority  of  Bertfaolle^  we  may  pity  his  pusiU 
lanimity,  but  cannot  on  that  account  admit  his  claim  as  the  first 
propagator  of  a  theory,  which  he  publicly  exposed.  As  to  M. 
Ampere,  bis  posthumous  claim  cannot  be  maintained,  as  he  pub- 
lished nothing  whatever  on  the  subject. 

Gay-Lussac  has  lately  added  an  important  fid  to  what  was  pre- 
viously  known  of  chlonne.  He  has  shown  that  it  combines  with 
more  than  its  weight  of  oxygen  gas,  and  fiwins  an  acid,  to  which 
he  has  ^ven  the  name  of  ckJoric  acid.  He  has  pcnnted  out  a  method 
of  ob^ining  this  acid  in  a  separate  state,'  and  has  shown  that  it  is  a 
constituent  of  the  salts  called  formerly  kyper-oxymuriates,  to  which 
henceforth  the  name  of  cklorales  must  be  given.  Vauquelinbas 
published  an  account  of  the  prc^rtics  of  tb^  salts. 

sir  Humphry  Davy  lias  lately  dis^vered  a  new  gaseous  con- 
pound  of  chlorine  and  oxygen,  which  does  not  seem  to  possess 
»cld  properties.  It  is  obtained  by  reducing  chlorate  of  potash 
(hyper-oxymuriaie  of  potash)  to  a  powder,  making  it  into  a  sdid 
paste  with  sulphuric  acid,  and  exposing  it  in  a  small  retort  to  a  heat 
not  so  high  as  212°.  A  gas  is  obtained,  which  is  the  substance  in 
question.  It  has  a  much  more  intense  greenish  yellow  colour  than 
chlorine ;  does  not  act  ujwn  mercury ;  but  is  rapidly  absorbed  by 
water.  The  taste  of  it  \S  astringent,  and  it  is  very  corrosive.  When 
phosphorus  is  introduced  into  it  an  explosion  takes  place,  and  the 

■  Mcmoirn  de  Chjmie  de  U.  C.  W.  Sckecle,  i.  p,  69.  I  qootr  Ibe  French 
IraoBlalion,  Ibat  [he  Frracb  cbeoisU  ma;  canault  tbe  puM[e,  thDagh  (bit  depriim  ' 
«i«  of  Kirnas's  Doleb. 
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combuatible  bums  in  the  liberated  gtaea  wkh  gtett  brilliancjr. 
When  heated,  it  explodes  with  more  rioleoce  than  euchlorine ;  and 
tiro  measares  of  it  seem  to  be  coDverted  into  three,  two  of  which 
are  oxygen  and  one  chlorine.  Tim  ap[«owheg  the  supposition  that 
the  compound  is  fomed  of 

Chlorine  ....  I  atom         |-        Oxygen  . . , ,  4  atomi 

But  it  is  obvious  that  if  the  weight  of  an  atom  of  chlorine  be 
4*4,  and  that  of  an  atom  of  tnygen  I,  the  two  gases  never  can 
combine  in  one  volume  chlorine  and  two  oxygen.  Accordingly 
Davy  found  less  than  one  volume  of  chlorine  to  two  of  oxygen.  If 
we  suppose  0*9  of  a  volume  of  chlorine  to  two  volumes  of  oxygen, 
which  was  what  Davy  actually  found,  the  substance  will  then  be  i 
compound  of  oite  atom  chlorme  and  four  atoms  oxygen. 

Thus  we  have  three  compounds  of  dilorine  and  oxygen,  namely, 
CUortne,  Ozjien. 

'Euchlorine,  composed  of.  ...i.  1  atom  +  1  atom 

New  gas    1  +4 

Chlonc  acid 1  +6 

It  will  be  necessary  to  apply  s^temalic  names  to  these  substafaces. 
I  would  recommend  to  Sir  H.  Davy  to  employ  the  Greek  namerals 
in  his  nomenclatnre,  because  they  apply  to  any  quantity  of  com- 
ponnds  of  the  same  cootlituents,  without  occasioning  any  confusion, 
llius  his  eucklorine  might  be  called  protockloroas  oxide;  his  new 
gas,  deuiocklorotts  oxitu ;  and  Gay-Iiussac's  chloric  acid,  perchloric 
acid.  These  names  would  be  distmct)  and  much  more  easily  re- 
tnembered  than  arbitrary  terms  ^ven  without  any  r^rd  to  system. 
We  may  aSect  to  disregard  system  in  our  names,  but  the  affectation 
Is  imprt^r.  Without  attending  to  it,  the  science  of  chemistry 
becomes  a  mere  mass  of  confusion.  When  our  chemical  theories 
ftre  shown  to  be  erroneous,  let  the  names  be  altered.  This  does  no 
barm,  if  it  is  not  in  reality  attended  with  good. 

3,  /odine. — A  great  number  of  papers  on  iodine  have  been  pub- 
lished during  the  course  of  the  year  1S15 ;  but  after  the  very  com- 
plete treatise  on  that  subject  by  Gay-Xrijssac,  inserted  in  the  fif^b 
and  sixth  volumes  of  the  Amah  of  Pkilos(^ht/,  these  papers  cannot 
be  expected  to  exhibit  much  novelty.  The  following  are  the  only 
new  facts  that  I  have  observed  in  them. 

The  iodide  of  gold  is  a  white  powder.  Uranium  is  precipitated 
lya  bydriodate  of  a  dirty  dark  colour.  .Link,  Fischer,  and  Steffens. 
(Schweigger's  Journal,  vol.  xi.  p.  134.) 

The  iodide  of  antimony  has  a  dark  red  colour,  and  is  -soluble  in 
water.  The  iodide  of  bismuth  is  orange.  Its  solution  is  not  preci- 
pitated by  jjotash.  The  iodide  of  arsenic  is  dark  purple-red,  and 
possesses  acid  properties.  The  iodide  of  tellurium  is  dark  purple- 
red,  and  forms  a  colourless  solution  witb  potash.  Huhland.  (Ibid. 
p.  139. 

J>r.  Wollaston  bas  determined  the  figure  of  the  crystal  of  iodine 
toi>e  a  rfaomboidal  octohedron,  whose  axes  are  to  eaco  other  as  the 
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numbers  two>  t1iiee>  four.  (See  Annals  of  Philosophy,  vp],  v.  p. 
237.) 

Gaultier  de  Claubry  and  Stromeyer  hare  ascertained  that  starch 
is  the  most  delicate  re-agent  for  detecting  the  presence  of  iotUne. 
The  iodine  must  be  uncombined.  Staroi  does  aot  detect  iodine  ia 
a  solution  containing  hydriodic  acid  or  iodic  acid.  But  if  an  acid 
.  be  poured  in  so  M  to  disengage  the  iodine,  the  starch  shows  the 
presence  of  that  substance  by  the  indigo-blue  colour  which  it 
flssnmes.  (Gilbert's  Annalen,  vol.  xlis.  p.  146 ;  and  Ann.  de 
Chim.  vol.  xciii.  p.  S3.) 

'  M.  Gaultier  de  Claubry  has  analyzed  sea  water  and  aeveral  faci 
from  the  ^English  channel.  He  could  detect  no  iodine  in  sea  water ; 
but  he  found  it  in  the  following  sea  plants :  fucus  saccharinus,  fucul 
digitatus,  fiicus  vesiculosus,  fucus  ailiquosus,  fucus  filum.  (See 
Ann.  de  Chim.  vol.  xe.  p.  75)  113.) 

I  have  been  informed  that  Mr.  Smithson  Tennant  before  his  death 
succeeded  in  detecting  iodine  in.  sea  water ;  but  I  know  nottiing 
respecting  the  method  which  he  followed  in  his  investigatioB. 

Sir  Humphry  Davy  has  discovered  a.  solid  combination  of  iodine 
and  oxygen.  I  place  it  liere  because  the  discoverer  does  not  con- 
sider it  as  acid  unless  it  be  combined  with  water,  though  I  entertain 
a  diSereut  opinion  from  this  ingenious  chemist,  it  is  obtained  by 
exposing  iodine  to  the  action  of  euchlorine  gas.  The  gas  is  ahT 
sorbed,  and  asolid,substance  formed  consisting  of  two  compounds ; 
the  first,  a  combination  of  chlorine  and  iodine ;  the  second,  of 
oxygen  and  iodine.  By  the  application  of  a  gentle  heat,  the  Qnt 
compound  is  driven  off,  and  the  second  remains.  Sir  H.  Davy 
gives  it  the  name  of  oxiodine ;  but  perhaps  the  term  oxtcdic  acid 
would  be  more  proper.  It  is  white,  and  semi-trdnsparent ;  has  no 
smell ;  but  a  strong  astringent  sour  taste.  It  sinks  rapidly  in  sul- 
phuric acid.  A  beat  rather  below  600°  decomposes  it.  According 
to  Davy's  ex|>eiiments,  it  is  composed  of 

Iodine 81-28   ]  atom 

Oxygen 18-72   -1 

100-00 
This  compound  is  deliquescent.  It  is  very  soluble  in  water.  Tlie 
solution  reddens  vegetable  blues,  and  then  destroys  them.  It  acts 
upon  all  the  metals,  and  combines  with  alkalies,  earths,  and  metallic 
oxides.  It  unites  likewbe  with  the  acids,  and  forms  with  them  solid 
compounds,  which  possess  remarkable  properties, 

IV.    SIUFLB    COHBUSXIBLKS. 

1.  Hydrogen. — One  of  the  most  important  experiments  wbicfa 
ran  well  be  made  in  the  present  siale  of  the  science  of  chemistry  is 
.related  in  the  Aimals  of  PkUosophy,  {vol.  vi.  p.  234)  on  the  autho- 
rity of  Vhh  Mons,  Dobereinei'  introduced  a  globule  of  mercury 
into  a  vessel  of  water,  and  placed  it  near  the  negative  wire  of  a 
galvanic  battery.  Oxygen  gas  was  given  out  Irom  tlie  positive  wire ; 
but  DO  gas  whatever  wiis  extricated  from  the  negative  wire.    The 
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globule  of  loercuiy  was  liowerer  attneted  by  it,  and  was  gradually 
converted  into  an  amal^m.  Hence  it  would  seem  that  hydrogen 
has  the  property  of  forming  an  nmalgam  with  mercury.  If  so,  it 
must  be  a  metallic  body ;  at  least  if  the  opinion  universally  admitted 
at  present  be  true,  that  mercury  amalgumates  only  with  metals.  I 
am  disposed  to  admit  the  truth  of  this  experiment,  though  I  have 
not  repeated  it,  because  some  years  ago  1  remember  that  Sir  H. 
Davy  very  nearly  hit  upon  it.  He  exhibited  the  evolution  of  ux^ea 
gas  at  the  positive  pole  without  the  extrication  of  any  gas  whatever 
at  the  negative  wire ;  but  the  quantity  of  mercury  which  he  used 
being  very  considerable,  no  sendble  amalgam  was  fprmed;  but  if 
Iwdrogen  be  a  metal,  we  have  a  simple  explanation  of  the  amalgam 
formed  by  means  of  ammonia  or  sal-ammoninc  and  mercury  wheR 
acted  upon  by  the  galvanic  battery.  The  speculations  on  the  pn- 
sence  of  oxygen  in  ammonia,  as  far  as  they  depend  upon  that  ex- 
periment, would  he  refuted ;  while  a  good  deal  of  the  most  plausible 
j)art  of  the  reasoning  respecting  the  composition  of  azote  would 
likewise  be  destroyed.  It  becomes,  therefore,  of  the  utmost  con- 
sequence to  verify  or  refute  this  fuadamental  experiment  of  Dober 
remer. 

2.  Charcoal. — As  to  Dohereiner'a  metallization  of  charcoal, 
menliotied  also  in  the  Annals  of  PhiUuopky  (vol.  v.  p.  237),  I  have 
not  yet  had  an  opportunity  of  judging  how  far  his  experiments  are 
correct.  There  is  an,  account  of  these  experiments  in  the  first 
volume  of  Dobereiner's  Ciiemistry ;  but  as  I  have  not  yet  seen  that 
book,  I  do  not  know  how  they  were  made,  nor  what  degree  of  con- 
^ence  can  he  put  in  them.  At  present  I  own  I  am  not  disposed  to 
admit  the  truth  of  the  opinion. 

Dobereiner  has  published  a  set  of  experiments  in  order  to  ihow 
that  charcoal  has  the  property  of  purifying  air,  and  of  freeing  it 
from  those  offensive  fumes  with  whicli  it  is  oflen  contaminated. 
Nothing  more  is  necessary  than  to  put  the  charcoal  into  the  conta- 
minated air,  and  to  allow  it  to  remain  for  a  certain  time.  It  im- 
tnbes  the  noxious  fumes,  and  deprives  the  air  of  all  smell.  In  thi* 
way  he  freed  air  from  the  fumes  of  tobacco  smoke,  of  asafcetida, 
&c.  When  water  is  present  at  the  same  time  with  the  charcoal^ 
tfae  air  is  purified  the  sooner. 

S.  Cyanogen. — Gay-Lussac  has  lately  discovered  a  new  gaseous 
substance,  to  which  he  has  given  the  name  of  cyanogen,  because  it  ' 
constitutes  the  basis  of  prussic  asid.  It  is  obtaiped  by  exposing  dry 
pruisiate  of  mercuTy  to  heat  in  a  retort.  The  gas  speedily  passes 
over,  and  must  he  received  over  mercury.  It  possesses  the  folluwing 
properties : — 

It  is  colourless ;  has  a  very  pungent,  but  quite  peculiar  sDiell ;  its 
specific  gravity  is  1*801 1  ;  it  burns  with  a  blue  flame,  rcqiHres 
twice  its  volume  of  oxygen  gas  for  combustion,  and  leaves  as  a  re- 
siduun  one  volume  of  azotic  gas,  while  two  volumes  of  carbonif^ 
scid  gas  are  formed.     Hence  it  is  coniposAd  of    > 
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Carbon 46-1   iaiMm 

Awte  53-9  I 
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Water  absorbs  4^-  times  its  bulk  of  this  gaa ;  alcohol,  23  times 
its  bulk ;  audaulpburic  ether  and  oil  o{  turpentiae,  at  least  bs  much 
as  water.  It  combines  with  potassium,  mercury,  and  several  other 
bodies,  and  forms  a  »et  of  bbdiea  to  which  Gay-I^ssac  has  given 
the  name  of  cyamtrets.  Tlie  term  cyanides  would  have  been  more 
proper;  for' cyanogen  in  these  comDioatioDs  acta  a  port  exactly 
an^ogous  to  that  in  chlorine  and  iodine,  which  are  obviously  sup- 
porters of  combustion.  Therefore  the  Dames  of  all  their  combina- 
tions with  combustibles  ought  to  be  aoali^us  to  those  of  the  com- 
pounds of  osvKO  and  the  same  bodies ;  that  is  to  say,  they  should 
end  in  ide.  What  is  called  prussiate  of  mercury  is  a  cyanide  of 
mercury. 

V.    METALS. 

1 .  Plalinwn, — Dobereiner  has  shown,  as  Mr.  Smitliioo  Tennant 
^ttd  done  long  ago,  that  when  nitre  or  nitrate  pf  soda  i«  melted  in 
a  platinum  crucible,  a  portion  of  the  platinum  is  oxidized.  But 
none  of  the  other  nitrates  seem  to  possess  this  power.  He  tried 
nitrate  of  barytes,  nitrate  of  strOntian,  and  nitrate  of  lime,  without 
obtaining  any  ogcide  of  platinum.  The  oxide  obtained  had  a  reddish- 
brown  colour,  almost  the  metallic  luitre,  and  wa«  completely 
■oluUe  in  sulphuric  acid. 

2.  Copper. — When  copper  ts  dissolved  in  nitric  add,  the  vIu^ob 
is  at  first  grron  and  muddy ;  by  degrees  a  yellow  precipitate  ftUs  to 
the  bottom,  and  the  liquid  becomes  transparent  and  blue.  Professcn: 
Hildebrant  has  examined  this  yellow  precipitate,  and  cooeludes 
from  his  experiments  that  it  is  an  oxide  of  copper  cootuning  more 
oxygen  than  the  black  oxide  of  copper.  The  fact  would  be  curious 
and  important,  if  this  be  really  the  case ;  but  Hildelvandt's  eKperi- 
menta  do  not  appear  to  me  quite  satisfactoiy.  I'bey  would .  require 
repetition,  and  several  points  ought  to  be  detormined  with  more 
precision  than  he  has  done.  (See  Scbweigger's  Jounfol,  vol.  xi. 
p.  169.) 

S.  Iron. — Dr.  Henry  has  observed  a  curious  e£Fect  produced  upon 
cast-iron  when  left  in  contact  with  splutions  of  muriate  of  lime  or 
muriate  of  magnesia.  Most  of  the  iron  was  removed,  the  specific 
gravity  of  the  mass  was  reduced  to  2'155,  and  what  remained  con- 
sisted chiefly  of  plumbago,  and  the  other  impurities  present  in  cast- 
iron.     (See  Annah  of  Philosophy,  vol.  v.  p.  66.) 

4.  Nickel. — Lampadiiis  has  given  us  a  set  of  experiments  on 
pure  nickel,  which  have  been  <inseTted  in  the  AmtaU  of  Philosophy 
(vol.  V.  p.  61).  Its  magnetic  energy  compared  with  that  of  iron 
be  found  as  S5  to  55.  He  alloyed  it  with  gold,  platinum,  copper, 
•and  iron.  He  did  not  succeed  in  unitiog  it  with  silv^.  It  com- 
bined readily  with  phosphorus  and  sulphur. 
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5.  Zmc— 'V<^1  has  published  a  set  of  experiments  on  zinc.  The 
fotiowing  are  the  results  which  he  obtained.  Tlie  black  powder 
which  remains  when  zinc  is  dissolved  in  sulphuric  acid  consists  of 
diarcoal,  iron,  and  sulphate  of  lead.  He  could  not  obtain  any 
more  than  one  oxide  of  zinc,  and  therefore  denies  the  existence  of 
the  sopposed  proiiside  of  zinc  obtained  by  Clement  and  Desormes 
and  by  Benelius.  The  flowers  of  zinc  of  the  apothecaries  always 
eoataia  less  or  more  carbonic  acid.  There  exists  a  subsutphate  of 
zioc,  which  is  sparingly  soluble  in  boiling  water. 

6.  jirsenic. — A  great  number  of  experiments  have  been  lately 
made  on  the  solubility  of  white  oxide  of  arsenic  in  water.  Those 
of  Klaproth  have  been  published  in  a  preceding  volume  of  the 
Annals  of  Philosophy.  A  still  more  complete  set  of  experiments 
were  afterwards  published  by  Professor  Bucholz.  But  the  most 
elaborate  of  all  are  those  of  Mr.  Fischer,  a  public  teacher  in  the 
University  of  Breslau.  They  occupy  no  less  than  40  pages  in 
Schweigger's  Journal  (vol.  xii.  p.  155).  The  results  at  which  he 
arrived  are  as  follows. 

White  oxide  of  arsenic  is  insoluble  in  water.  Its  solution  takes 
place  only  when  it  is  changed  into  an  acid  by  combining  with  a 
greater  proportion  of  oxygen,  which  it  absorbs  at  the  expense  of 
tbe  undissolved  portion.  Hence  the  reason  why  the  un^ssolved 
portion  loses  its  white  colour,  and  become^of  a  dirty  yellow.  This 
change  takes  place  at  all  temperatures  between  that  of  the  common 
temperature  of  the  atmosphere  and  that  of  boiiing  water.  12-343 
parts  of  boiling  water  dissolve  one  part  of  this  substance  ;  between 
die  temperatures  of  122"  and  144°,  22  parts  of  water  are  necessary 
to  dissolve  one  part  of  this  substance ;  between  the  temperatures  of 
66' and  77°,  50  parls  of  water  are  necessary;  while  between  the 
temperatures  of  45°  and  50°,  66-6  parts  of  water  are  necessary  10 
produce  this  solution.  To  obtain  the  solutions  in  these  proportions, 
a  veiy  long  action  of  water  upon  white  arsenic  ia  necessary. 

7-  Tungsten. — A  set  of  experiments  on  tungsten  by  Bucholz, 
made  some  years  ago,  but  promised  in  the  historical  introductory 
discourse  of  last  year,  have  been  published  in  the  Annals  of  Philo- 
sophy (vol.  vi.  p.  198).  He  shows  that  the  methods  hitherto  fol- 
lowed to  obtain  tungstate  of  ammonia  do  not  furnish  that  salt  in  a 
state  of  purity,  aud  that  the  impure  salt  does  not  yield  the  metal 
when  smelted  in  the  usual  way,  but  runs  into  a  slag.  This  is  pro- 
bably the  reason  why  so  few  chemists  have  succeeded  in  obtaining 
tungsten  in  the  metallic  state.  Bucholz  obtained  it  in  that  state. 
He  was  not  able  to  fuse  it;  but  he  confirmed  the  previous  experi- 
ments of  the  Ethuyarts  and  Allen  and  Aiken  respecting  the  great 
«pecific  gravity  of  this  metal.  He  found  its  spe,cI6c  gravity  17'4, 
which  is  a  mean  between  the  results  obtained  by  the  Elhuyarls 
(17-6)  and  Allen  and  Aiken  {17'2). 

8.  In  a  late  number  of  the  Annals  of  Philosophy  (vol.  vi,  p.  75) 
it  was  stated  that  Brugnatelli  had  fornjed  an  amalgam  by  csposiog 

Vol.  VU.  N°  I.  C 
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mercury  to  tlie  beautiFul  purple  (times  which  exhale  wheir  indigo  U 
heated.  Hence  be  coDcluded  that  indigo  containi  a  metallic  basis-. 
This  experiment  lias  been  confirmed  by  Dobereiner.  He  heated 
tt^ther  30  grains  of  the  finest  Guatimalo  indigo  and  10  grains  of 
mercury  in  a  porcelain  dish  (constantly  triturating  the  mixture)  till 
the  purple  fumes  fiom  the  indigo  began  to  appear.  He  obtained  s 
solid  amalgam  of  mercury,  which,  when  heated,  exhaled  tha 
purple  fumes  of  indigo.  When  digested  in  sulphuric  acid,  it  com- 
municated a  dark  blue  colour.  When  put  into  nitiate  of  silver, 
ciystals  of  silver  were  speedily  deposited  in  the  form  of  an  artichoke. 
These,  being  digested  id  sulphunc  acid,  coloured  it  blue,  indicating 
an  alloy  of  silver  and  the  metal  of  iodigOk 

Dobereiner  conceives  that  many  other  vegetable  metals  exist.  If 
these  experiments  should  be  confirmed,  I  think  it  is  high  time  for 
chemists  to  examine  whether  the  mere  property  of  combining  with 
mercury  without  destroying  the  metallic  lustre  of  that  body  be  sufE- 
cient  of  itself  to  constitute  a  metal.  This  opinion  seems  to  have 
been  adt^ted  on  too  slight  grounds.  If  Huhland's  statement 
(Schweigger's  Journal,  xiii.  p.  35D),  that  mercury  amalgamates 
with  sulphureted  hydrogen  and  phosphureted  hydrogen  gases,  be 
true,  it  seems  obvious  that  the  mere  amalgamation  with  this  liquid 
is  not  of  itself  sufficient  to  prove  the  metallic  state  of  a  body. 


1.  Sulphuric  Acid. — Professor  Link,  of  Breslau,  has  published  a 
Bet  of  experiments  on  the  action  of  sulphuric  acid  on  vegetable 
substances ;  but  I  do  not  perceive  any  new  fects  in  these  ezpen- 
ments,  except  that  when  this  acid  is  digested  on  sugai  or  gum  a 
quantity  of  malic  acid  is  formed. 

The  general  opinion  of  chemists  for  some  time  pact  has  been 
that  the  fuming  sulphuric  acid  of  Nordhauseo  is  an  acid  free  from 
vater.  This  opinioii  has  been  lately  verified  by  Dobereiner.  He 
made  water  absorb  ^8  grains  of  the  fuming  acid,  and  precipitated 
the  liquid  by  bary tea- water.  The  sulphate  of  barytes  obtained 
weighed  170  grains.  Now  if  we  allow  this  salt  to  contain  34*5  peE 
cent,  of  sulphuric  acid,  it  is  obvious  tliat  17O  grains  of  it  contain 
S7'75  grains  of  sulphuric  acid ;  but  this  is  aiiliost  exactly  the  quan- 
tity of  fuming  acid  absorbed  by  the  water. 

2.  Chlwic  Acid, — Vauquelin  has  obtained  this  acid  in  a  state  of 
purity.  He  formed  chlorate  of  barytes  by  the  method  of  Chenevix, 
taking  care,  however,  not  to  employ  any  acetic  acid  to  &cilitate  the 
action  of  the  phosphate  of  silver.  This  aeid  possessed  the  following 
properties : — 

It  ia  colourless ;  t.ts  taste  is  acid  and  astringent  ^  its  odour,  when  - 
HXtncentrated,  is  somewhat  pungent 

It  reddens  infusion  of  litmus ;  it  does  not  precipitate  silver,  lead, 
nor  mercury,  from  their  solution  in  nitric  acid ;  it  does  not  preci- 
pitate gelatine,  notwithstaadinjf  its  astringent  taste,  though  chlorine 
jxttsesses  this  property. 
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Wheo  paper  stained  wiUi  litmus  is  left  ia  nrntact  with  it  for  sotne 
6«lfs,  the  colour  of  the  litmus  is  destroyed.  When  this  add  u 
heated,  the  greatest  part  of  it  is  volatilized,  though  a  portioD  of  it 
is  decomposed  iato  oxygen  and  chlorine.  Muriatic  acid,  sulphureted 
hydrogen,  and  sulphurous  acid,  decompose  chlraic  acid,  and  deve- 
lope  chlorine,  provided  theybe  not  added  in  excess.  With  muriatic 
and,  water  is  formed,  and  tlie  two  acids  are  converted  into  chlorinei 
With  sulphnreted  hydrogen,  su^bitr  is  deposited,  water  formed^ 
and  chlorine  disengaged.  The  sulphurous  acid  .is  converted  into 
sulphuric  by  taking  oxygen  from  the  chloric  acid,  wliieh  in  conse- 
quence is  converted  into  chlorine. 

3.  Acetic  Acid. — It  is  the  custom  in  Germany  to  distil  vinegat 
in  stills,  whose  heads  and  conducting  pipes  are  composed  of  En^ish 
tin.  Professor  Pfaff,  of  Kiel,  has  shown  that  vinegar  distilled  ia 
this  way  holds  a  little  tin  in  solution.  Accordiagly,  when  sul- 
phureted hydrogen  is  mixed  with  !(»  a  darii  brown  precipitate 
appears.  This  precipitate  had  been  ascribed  to  lead ;  but  Pfaff 
ascertained  that  it  is  always  owi^g  to  tin,  even  when  soft  solder  is 
present,  which  contains  a  notable  proportion  of  lead. 

4.  Prussic  Acid. — From  aset  of  experiments  published  by  Dobe- 
reiner,  it  would  appear  that  when  an  alkali  is  heated  with  pure 
charcoal,  ammonia  is  always  formed ;  but  when,  besides  the  char- 
coal, iron,  nr  any  substance  containing  iron,  is  present,  pnissic 
add,  or  rather  ferrureted  chyazic  acid,  is  formed, 

A  sketch  of  Gay-Lussac's  researches  respecting  prussic  acid  has 
been  inserted  in  the  last  number  of  the  Annals  of  Philosbphy.  He 
has  shonn  that  it  is  a  compound  of  equal  volumes  of  cyanogen  and 
bydn^en  gas.     Hence  it  consists  of 

Carbon     45*10   2  atoms 

Azote  52'72   ......   I 

Hydrogen    2-18   1 

lOO'OO 

It  may  he  obtained  by  pouring  muriatic  acid  upon  cyanide  t^ 
mercury.  The  receiver  must  be  surrounded  with  ice.  Gay-Lnsne 
has  given  it  the  name  of  hydro*cyamc  acid.  It  possesses  the  follow- 
ing properties:— 

It  is  a  colourless  liquid^  havit^  a  aery  strong  smell.  Its  taste  ia 
at  first  cooling,  then  hot,  and  it  is  a  violent  poison.  Its  specific 
gravity  is  0-G969.  It  boils  at  the  temperature  of  80°,  and  congeals 
at  the  temperature  of  5'*.  When  exposed  to  the  air,  it  begins  to 
evaporate,  and  produces  a  degree  of  cold  sufficient  to  congeal  it. 
The  specific  gravity  of  its  vapour  is  0-!)3G0.  This  acid  combines 
witli  the  diSerent  bases,  and  forms  the  salts  at  present  known  by 
the  name  of  pruaiates.  Henceforth  they  must  be  called  kydro- 
cyanates.  Potassium,  and  porash,  soda,  and  barytes,  at  a  red  neat, 
iKConiposc  hydro-cyanic  acid,  and  produce  cyanides. 

5.  The  substaitce  discovered  by  BerthoUet,  and  called  by  him 

s  2  . 
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oxyprusiie  acid,  fornaed  by  mixing  chlorine  and  pr^SHC  qcidi  baa 
likewise  been  eicaaiined  by  Gay-Lussac.  He  haa  showi)  it  to  be  a 
(impound  formed  by  the  union  of  equal  volumes  of  chlorine  gat 
and  cyanogen  gas,  and  in  consequence  has  given  it  the  name  of 
chhra'Cyanic  acid.  This  acid  is  a  colourless  liquid,  having  a  very 
strong  smell,  and  acting  on  the  eyes  and  nose  nearly  as  sftoDgly  a> 
ammonia.  It  reddens  litmus  j  is  not  combustible.  The  specific 
gravity  of  its  vapour  is  2*111.  Jtssolation  in  water  does  not  preci- 
pitate nifrate  of  silver  nor  barytee-water.  Alkaline  bodies  seem  to 
combine  with  it ;  but  the  instant  an  acid  is  poured  on  the  compound, 
the  chloro-cyanic  acid  is  decomposed]  and  carbonic  acid  and  am- 
monia formed.  Gay-Lussac  has  rendered  it  probable  that  in  thia 
case  the  whole  chloro-cyaoic  acid  aod  the  portion  of  water  decom- 
ftosed  are  resolved  into 

1  volume  muriatic  acid, 

1   volume  carbonic  acid, 

1  volume  ammcniacal  gas. 
C.  In  the  historical  introduction  published  in  the  AnnaU  of  Phi- 
losophy at  the  beginning  of  last  year  (vol.  v.  p.  25),  I  gave  an 
account  of  ferrureted  chyazic  acid  and  sulphureted  chyazic  acid, 
two  new  compounds  discovered  by  Mr.  Porrett.  Since  ibat  time 
this  ingenious  chemist  has  subjected  these  acids  to  a  new  analysis. 
The  results  which  he  obtained  are  as  follows.  Ferrureted  chyazic 
acid  is  composed  of 

Prussic  acid (>3'79   4  atoms 

Black  oxide  of  iron  ...  'Hi-2\   1 

100-00 
Sulphureted  chyazic  acid, is  composed  of 

Prussic  acid   34'8   1  atom 

Sulphur 65-2   4 


100-0 

]  should  not  he  surprised  if  these  two  acids  were  in  reality  com- 
pounds of  cyanogen  with  iron  and  sulphur ;  that  is  to  say,  a/aniidet 
of  iron  a?id  sulphur.  As  someof  Mr.Porrett's  data  were  erroneous, 
it  is  obvious  that  lib  conclusions  cannot  be  quite  correct. 

7,  Chromic  Add. — In  the  year  1812  an  elaborate  set  of  experi- 
ments on  chromic  acid  by  Mr.  Brandenburg,  au  apothecary  at 
Polotzk,  in  Russia,  was  read  before  the  Imperial  Academy  of 
Sciences  at  St.  Petersburgh.  It  was  published  in  the  Russian  lan- 
guage in  the  technological  Journal  of  the  Academy,  vol.  x.  1813. 
The  original  German  copy  i»  raserted  in  Schwei^er's  Journal  (vol. 
xiii.  p.  274).  The  object  of  the  experiments  is  to  show  that  the 
substance  called  ^Aromif:  add  hy  Vauquelin  is  not  a  simple  combi- 
nation of  chromium  and  oxygen;  but  that  it  always  contains  a 
portion  of  the  acid  employed  to  separate  it  from,  the  alkaline  body 
with  which  it  was  cotobined,  and  that  to  it  only  it  owes  its  acid 
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praper^es.  In  short,  BraDdeoburg  seems  to  be  of  opinion  that  no 
such  substance  as  chromic  acid  exists.  As  the  subject  is  of  consi- 
derable in^rtaiice  in  a  chemical  point  of  vjetv,  I  shall  insert  either 
the  whole  of  Brandenburg's  paper,  or  at  least  a  fult  abstract  of  it^ 
in  a  future  number  of  the  Annals  of  Philosophy. 

8>  Oxalic  Add. — It  is  well  known,  1  presume,  to  most  of  my 
readers,  that  Mr.  Roystou  published  some  time  ago  in  the  Medical 
Repository,  the  case  of  a  young  lady  who  died  in  40  minutes  in 
consequence  of  swallowing  half  ao  ounce  of  crystals  of  oxulic  acid 
ttistead  of  Sulphate  of  magnesia.  M.  Guyton-Morreau,  who  has 
given  an  account  of  this  remarkable  fitct  in  the  Ann.  de  Chim'.  (vol, 
xciiL  p.  199),  seems  to  entertain  some  doubts  whether  the  death  of 
the  yoong  lady  was  owing  to  the  oxalic  acid  or  not.  Perhaps  1  do 
sot  understand  his  meaning ;  but  he  terminates  his  observations 
with  the  following  remaik :  "  It  is  difficult  to  avoid  believing  that 
in  the  administration  of  the  remedy  there  took  place  one  of  those 
mistakes  which  unfortunately  are  too  common,  and  that  every  thing 
done  afterwards  had  less  for  its  object  to  discover  the  truth  than  to 
destroy  suspicion." 

Whatever  Morveau  may  mean  by  this  paragraph,  there  can  he 
no  doubt  that  oxalic  acid  acts  as  a  violent  poison  when  taken  ioter- 
Bally ;  (or  Mr.  Anthony  Tod  Thomson,  surgeon  in  S loan e- street, 
and  one  of  the  editors  of  the  London  Medical  Repositorj-,  gave  it 
to  dogs  and  other  animals,  and  it  never  failed  to  prove  &(al  in  t 
■hort  time. 

9.  Sorlic  Acid.-^ThU  is  an  acid  lately  discovered  by  Mr.  Dono- 
vtai  in  the  berries  of  the  pyras  aucuparia.  He  obtained  it  by  the 
following  process.  The  berries  are  bruised,  and  their  juice  squeezed 
out.  This  juice,  being  strained,  is  mixed  with  a  filtered  solution 
of  acetate  m  lead.  The  precipitate  is  collected  on  a  filter,  and 
edulcorated  with  cold  water.  Inen  a  very  lai^  quantity  of  boiling 
water  is  poured  an  the  filter,  and  collected  in  glass  jars.  After 
tome  hours,  this  liquid  deposits  crystals  of  singular  lustre  and 
beauty.  These  crystals  are  collected,  and  boiled  with  a  quantity  of  ' 
very  dilute  sulphuric  acid  not  sufficient  to  saturate  all  the  lead.  The 
liquid  b  then  set  aside  for  some  days.  Tbe  sulphate  of  lead  depo- 
sited being  separated,  a  current  of  sulphureted  hydrc^en  gas  is 
passed  through  the  liquid.  The  sulphuret  of  lead  formed  is  sepa- 
rated, and  the  liquid  boiled  till  the  excess  of  sulphureted  hydrogen 
is  driven  ofT.    The  water  now  contains  nothing  but  sorbic  acid. 

This  acid  is  colourless,  without  smell,  and  having  an  intensely 
acid  taste.  It  dissolves  in  alcohol,  and  is  very  soluble  in  water. 
When  evaporated  to  dryness,  it  leaves  an  uncrystallizable  residuum, 
which  deliquesces.  When  distilled,  the  liquor  that  passes  over  is 
not  acid,  it  may  be  kept  for  a  considevahle  length  of  time  without 
endergtnng  decomposition.  It  decomposes  malate  of  lead.  It 
combines  in  three  proportions  with  oxide  of  lead,  forming  super- 
mrlate,  which  can  only  be  obtained  in  a  liquid  state;  sarbate,  which 
constitutes  the  beautiful  silky  crystals  from  which  tbe  acid  was  ol>- 
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tatDed;  aad  aihsorlate,  which  is  the  iosoluble  hard  residue  left 
upon  the  filter.  Both  of  ihe  last  two  salts  are  insoluble  ia  water; 
but  when  the  sorbate  i;  boiled  in  water,  it  ia  decomposed  into  super-r 
sorbate  ^od  subsorbate.  The  supersorbate  remuns  dissolved  ia  the 
liquid ;  and,  on  cooling,  deposits  crystals  of  surbate>  while  the 
excess  of  acid  reniaius  in  the  liquid.  Malic  acid  only  combines 
with  oxide  of  lead  in  <>Vo  propprtioos,  fonning  supennalate  and 
malate  of  lead 

Sorbic  ^cid  in  expess  fprms  t^ith  potash,  soda,  and  ammouU, 
^alts  which  yield  permanent  crystals.  The  salts,  of  malic  acid  vit^ 
the  same  bases  do  nof  crystallize. 

Sorbic  acid  is  neutraliaed  by  carbonate  of  lime  aad  baryteij, 
while  these  carbonates  are  incapable^of  neutralising  malic  acid. 

Siwbate  of  magnesia  crystallizes;  malate  of  qiagnesia  yields  n* 
crystals. 

i>Qrt)ic  apid  doe^  not  dissqlre  alumina, 

VIJ.     SALTS. 

1.  New  Triple  Salt. — Mr.  Geiger,  apothecaiy  at  Karlsruhe, 
evaporated  the  liquid  that  remained  after  the  preparation  of  muriatic 
acid  from  a  mixture  of  sulphuric  acid  and  common  salt,  from  which 
\ie  had  separated  all  tlie  crystals  of  sulphate  of  soda  that  be  could 
obtain.  He  procured  a  salt  which  posse^d  tbp  following  pro7 
perties  ;— 

It  crystallized  in  transparent  rectangular  oblong  tables  or  square; 
tablcE)  from  fhp  size  of  j-  inch  to^-  inch  aqd  ^  pf  a  line  in  thick- 
ness. Spnietioies  small  crystals  aj^wared  nearly  of  the  cubic  fbrm. 
Its  la^te  was  cooling,  and  similar  to  that  of  sulphate  of  soda.  It 
did  not  efQoresce.  At  the  temperature  of  C)3°  it  dissolve;  in  twice 
its  weight  of  water.  When  the  solution  is  cooled,  crystals  of  commoa 
sulphate  of  soda  are  deposited,  He  foimd  by  analysis  (tia,t  this  i^\\ 
V9S  composed  of 

Sulphuric  aeid .....' ....,.,,..  23'800 

Muriaticacid  ..',.. 0*176 

Soda     " 18*524 

Water  of  crystallization 57'50G 

100-000 
I  cannot,  for  my  part,  consider  this  as  a  true  triple  salt.  Thtt 
proportion  of  muriatic  acid  is  too  small.  Beudes,  the  proportions  of 
sulphuric  acid  and  soda  are  just  those  which  exist  in  sulphate  of 
soda ;  namely,  two  atoms  of  sulphuric  acid  and  one  atom  of  soda. 
The  muriatic  acid  seems  only  to  be  mechanically  mixed.  Probably 
by  its  attraction  for  water  it  prevents  the  eiflorespence  of  the  salt. 
The.  shape  of  the  crystals  is  not  so  easily  accounted  for. 

2.  CryslaUixed  ^mmonio-Muriatf.  of  Rhodium. — For  Dr.  Wot- 
laston's  method  of  separating  palladium  and  rhodium  held  togethei^ 
in  solution  in  muriatic  acid  Vauquelin  has  substituted  the  following. 
Into  the  solution  of  the  two  metals,  which  must  contain  aa  excess 
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x>f  aciil,  lie  poDH  a  onaDtlty  of  ammonia.  The  pallacllum  is  imme- 
(fiately  separated  in  the  state  of  a  triple  salt,  Tfie  residual  liquid 
being  evaporated  to  dryness,  and  digested  in  alcohol,  all  the  foreign 
salts  are  removed,  and  pure  a mmonio- muriate  of  rhodium  remains. 
Lauder  obtained  this  salt  in  regular  crystals  by  the  following 
method.  He  dissolved  it  in  a  very  litile  water.  A  yellowish  matter 
consisting  of  foreign  bodies  remained  undissolved.  The  liquid  was ' 
■again  evaporated  to  diyness,  and  the  dry  nsass  digested  in  alcohoL 
l^ese  solutions,  evaporations,  and  digestions,  in  alcohol,  being  re- 
'  ^eated  a  number  of  times,  the  liquid  left  to  itself  deposits  regular 
-crystals  of  am  m on io- muriate.  These  crystak  appear  nearly  black ; 
^t  by  transmitted  light  they  exhibit  a  garnet-red  colour.  They 
liave  the  shape  of  equilateral  four-sided  prismi.  When  reduced  to 
powder,  they  assume  a  beautiful  red  colour. 

3.  Chlorates. — M.  Vauquelin  has  published  a  descriptim  of  the 
chlorates  (Ann.  de  Chim.  vol.  xcv.  p.  i)G).  Except  the  chlorate  of 
potash,  which  has  been  long  known,  none  of  these  bodies  had  beea 
examined  by  any  other  chemist  than  Mr.  Chenevix,  who  published  a 
description  of  them  a  good  many  years  ago  in  the  Philosophical 
Transactions. 

(1.)  Chlorate  of  Slrotttian. — It  may  be  formed  by  saturbtiog 
chloric  acid  with  carbonate  of  strontian.     It  has  a  sharp  and  some- 
what astringeet  taste.     It  is  difficult  to  obtain  it  in  crystals,  because 
it  is  very  soluble  in  water,  and  even  deliquescent.    On  red-hot 
._.  charcoal  it  melts,  giving  out  a  fine  purple  flame. 

(2)  Chlorate  of  Ammonia. — It  may  be  obtained  by  saturating 
cUoric  acid  with  carbonate  of  ammonia.  It  crystallizes  in  fine 
needles.  It  seems  to  be  volatile.  It^  taste  is  extremely  sharp.  It 
detonates  on  a  hot  body,  like  nitrate  of  ammonia,  but  at  a  lower 
temperature,  and  it  gives  out  a  red  flame.  When  heated  in  close 
Tcssels,  It  is  decomposed,  and  converted  into  chlorine  gas,  azotic 
gas,  with  a  little  oxygen  gas,  or  oxide  of  azote.  At  the  same  time 
a  little  muriate  of  ammonia  is  formed. 

(3.)  Chhrate  of  Soda. — It  may  be  obtained  by  saturating  chltuic 
acid  with  carbonate  of  soda.  It  crystallizes  in  square  plates,  like 
the  chlorate  of  potash  ;  but  it  is  very  soluble  in  water,  yet  not  deli- 
quescent. Its  taste  is  cooling,  and  somewhat  sharp.  On  red-hot 
charcoal  it  fuses  into  globules,  giving  out  a  yellow  light. 

500  parts  of  carbonate  of  soda  saturated  with  chloric  acid  pro- 
duced 1100  of  crystallized  chlorate.     When  distilled,  it  yielded  a  , 
great  deal  of  oxygen  gas  mixed  with  a  little  chlorine.  The  residuum 
of  the  distillation  was  distinctly  alkaline,  though  it  had  not  been 
strongly  heated, 

(4)  Chlorate  of  Barytes. — It  crystallizes  in  rectangular  four-sided 
.  prisms  terminated  by  an  oblique  lace.  Its'  taste  is  sharp  and  harah. 
It  dissolves  at  the  temperature  of  50°  in  about  four  times  its  weight 
of  water.  It  is  insoluble  in  alcohol.  Its  aqueous  solution,  when 
^re,  is  ndther  precipitated  by  nitrate  of  silver  nor  muriatic  acid. 

When  well  dried  and  heated,  it  loses  39  per  cent.,  which  loss  it 
owing  to  the  escape  of  oxygen.    The  residue  of  this  decompodtion  - 
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is  not  entirely  soluble  in  water,  and  the  soluiion  is  sensibly  alluUae. 
"Die  insoluble  portion  is  carbonate  of  barytes. 

Vauquelin  endeavoured  from  this  salt  to  determine  the  compo»- 
tion  of  chloric  acid,  and  the  proportion  of  ox]^gen  in  barytes ;  but 
his  experiments  varied  so  tnuch  from  each  other,  that  no  confidence 
can  be  placed  in  them.     He  found  chloric  acid  composed  of 

Oxygen €5 

Chlorine 35 


fmd  barytes  of  ]00  barium  +  7  oxygen. 

5.  Trochlorate  of  Mercury. — This  sKIt  is  obtained  by  dissolving; 
protoxide  of  mercury  in  chloric  acid.    When  the  saturation  is  oom- 

flete,  almost  the  whole  salt  precipitates  in  the  form  of  small  grain*. 
ts  colour  is  greenish  yellow.  Its  taste  is  mercurial,  but  weak.  It 
is  slightly  soluble  in  boiling  water.  When  heated,  it  detonates,  and 
oxygen  gas  is  given  out ;  hut  it  is  chiefly  converted  into  corrosive 
sublimate  and  peroxide  of  mercury;  the  chlorine  combining  witk 
one  portion  of  tbe  mercury,  and  the  oxygen  with  another. 

(6.)  Perchlorate  of  Mercury. — This  salt  may  be  obtained  by  dis- 
solving peroxide  of  mercury  in  chloric  acid.  It  is  pretty  soluble  in 
water,  having  a  strong  taste  analogous  to  that  of  corrosive  subli- 
mate. It  always  contains  an  excess  of  acid,  is  precipitated  yeltow 
by  the  alkalies,  and  crystallizes  in  small  needles.  When  heated,  it 
gives  out  oxygen,  and  is  converted  into  corrosive  sublimate  and 
oxl^e  of  mercury.  If  the  heat  be  increased,  more  oxygen  is  driven 
Q%  and  most  of  the  corrosive  sublimate  is  converted  into  calomel. 

4.  I  shall  here  collect  Berzelius's  analyses  of  several  salts  as  he 
has  stated  them  in  his  paper  on  the  Composition  of  Vegetable  Sub^ 
stances,  published  in  the  tifth  volume  of  the  AnnaU  of  Philosophy, 


Citrate  of  Lead. 


Oxalate  of  I^ead. 


Citric  acid    34-18 

Oxide  of  lead  , .  66-82 

..   100 

Oxalic  acid   ..  24-64    ..100 
Oxide  of  lead..  75*46   ..  307-5 

100-00 

100-00 
Succinate  of  Lead. 

Tartrate  of  Lead 

Succinic  acid. .  SO'9   ..   100 
Oxide  of  lead..  69-1    ..  223-62 

Tartaric  acid 37-5 

..    100 



pxide  of  lead  . . .  62-5 

..    167 

100-0 

Subsuccinate  of  Lead. 

100-00 

Succinic  acid   ..   13-07   ..   100 
Oxide  of  lead  ..  S6-93    ..  666 

Tartrate  of  Lime. 

100-00 

Tartaric  acid 

50-55 
21-64 
27-81 

Acetate  of  Ume. 

lame 

Acetic  Bcid ... .  64'S   ..   lOO 

Water...,. 

Lime S5'4    . .     54-8 

100-00 

100-0 
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Acetate  of  Lead. 
Acetic  acid 26-97    ••••  31-48   , 


Oxide  oflead 58-71 

Water 14-32 


.  68-52   , 


.  10(M>00 
.  217-662 
.     53-UO 


Subacetate  of  Lead. 

Acetic  acid 13-23    .  ■ 

Oxide  of  lead  . .  86-77   . . 

lOD-00 
Gallate  of  Lead. 
Gallic  acid  ...  36-5    ..  ]l 
Oxide  of  lead. .  635    ..  1) 


100-0 


Subgallate  of  lead. 

Gallic  acid 15-92    .. 

Oxide  oflead   ..  84-08   . 


528 


100M30 
Saclactate  of  I^ead. 
Saclactic  acJd  48-33    . .   100 
Oxide  of  lead  61-66   ..  106-87 


9t>-y9 


Benzoateof  Lead. 


Benzoic  acid 51-65    49-56    100 

Oxide  of  lead    48-35    46-49   93-61 

Waier 3-85 


Sab-benzoate  of  Lead. 
Benzoic  acid  .....  26   ..  100 
Oxide  of  lead    ....  74   . .  284 

100 
Tannate  of  lead. 

Tannin     65-79   ..  100 

Osideof  lead  ..  34-21    ..     52 

10000 
Saccharate  of  Lead. 

Sagar    41-74  ..  100 

Oxide  of  lead  .  58-26   . .   ia9-6 

100-00 

SaccliaraCe  of  Aoiinonia. 

Sugar 90-00   ..   100 

Ammonia  . , .  '  4-93   . .       5*49 
Water   5-07    ..       5-60 

10000 


)  100-00 

Saccolate  of  Lead. 
Sugarof  milk  36-471  ..  i 
Oxideoflead  63*529  ..  i; 


Supersaccolate  of  Lead. 
Sugarof  milk  81-877   •-   100 
Oxideoflead.  18-123    ..     22-1 

100-000 
Subsaccolate  of  Lead. 
Suprofmilk  ...   12*8    ..   lOO 
Oxideoflead 87-2   ..  681 

100-0 

Gum  mate  of  Lead. 
Gtim-arabic.  ei-75    ..  100 
Oxideoflead  38-25    ..     62-105 
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Amylate  of  Liead. 


Potatoe  starch 72 

Oxide  of  lead 23 


100 


5.  jiclion  of  Sugar  on  Melailtne  Salts. — Vogel  has  published  « 
long  paper  to  show  that  when  sugar  is  boiled  with  various  metallic 
osides  and  with  difFerent  metalline  salts,  it  has  the  property  of  de- 
composing them.  Sometimes  it  reduces  the  oxide  to  the  metallic 
state ;  at  others  (and  this  most  frequently)  it  deprives  the  oxide  of 
one  of  the  doses  of  oxygen  with  which  it  was  combined^  and  thereby 
reduces  it  to  an  inferior  degree  of  oxidation.  The  result  of  bis 
experiments  is  as  follows : — 

Wiicn  a  solution  of  acetate  of  copper  is  boiled  with  sugar,  no 
gas  is  evolved  ;  but  a  brown  powder  is  |>Fecipitated,  which  is  prot- 
oxide of  copper.  Sugar  of  milk,  honey,  manna,  and  other  sweet 
bcKlies,  produce  the  same  eflfect.  Seheele's  sweet  principle  of  the 
*>\\%  fat,  and  wa^i,  likewise  occasion  the  same  precipitation,  .but 
much  more  slowly. 

When  sulphate  of  copper  and  sugar  are^boiled  together,  the 
copper  is  precipitated,  in  the  metallic  state.  All  the  other  sweet 
substances  produce  the  same  effect. 

VVhcD  nitrate  or  muriate  of  copper  is  boiled  with  »ugar,  no  prot- 
oxide precipitates  j  but  the  salts  are  converted  into  protiitrates  and 
promuriates.  The  salts  of  iron,  zinc,  tin,  and  manganese ;  ia 
short,  of  all  the  metals  which  have  the  prt^rty  of  decomposing 
water,  are  not  decomposed  by  sugar. 

Sugar  boiled  with  nitrate  of  mercury  throws  down  metallic  mer- 
cury. It  produces  no  effect  upon  calomel ;  but  converts  corrosive 
sublimate  into  calomel. 

Nitrate  of  silver  and  muriate  of  gold  are  very  readily  decomposed 
by  sugar.  Sugar  and  manna  convert  peroxide  of  mercury  into 
protoxide. 

Sugar  readily  dissolves  the  red  oxide  of  lead  or  litharge.  It  de- 
prives the  brown  oxide  of  lead  of  part  of  its  oxygen,  and  then  dis- 
solves it. 

Tin.    UINKRAL   WATERS. 

1.  SealVaier. — Various  analyses  of  sea  water  have  been  lately 
published  by  Lichtenberg,  Vogel,  and  Bouillon  Lagrange.  Mr. 
Pfaff,  of  Kiel,  one  of  the  most  accurate  of  the  German  chemists, 
was  induced  by  these  e.^p^riments  to  make  a  careful  analysis  of  the 
waters  of  the  Baltic,  which  wash  the  coast  of  Germany  at'  Kiel. 
The  result  of  his  analysis  is  as  follows. 

TIte  specific  gravity  of  the  water  was  r014.  100  gnuDs  of  it 
contained  the  following  salts ; — 


Diqllzcd-bvGoO^IC 
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Carbonate  c^  niat^esia 0*25 

Muriat»of  magnesia     _ 1-95 

Muriate  of  lime    0*0/ 

Sulphate  of  lime   . ; 0-34 

Sulphate  of  magnesia   2*00 

Common  salt     . . . . , 13-08 

17-69 
He  shows  that  muriate  of  lime  and  sulphate  of  magnesia  are  not 
incompatible  salts,  as  has  been  generally  supposed ;  but  that  they 
may  exist  together  in  solutions  suiBciently  diluted  with  water.  Hii 
dissertation  was  published  in  September,  1814  (Schwei^er'a 
Journal,  vol.  xi.  p.  8);  so  that  he  anticipated  Dr.  Murray,  of  Edin- 
burgh, who  has  advanced  an  analogous  opinion  in  his  analysis  of  the 
mineral  waters  of  Dunblane  and  Pitcaithly. 

2.  Geilenauer  Mineral  Water. — This  water  was  likewise  analyzed 
by  Pfaff.  He  conceives  that  during  the  carriage  a  portion  of  the 
carbonic  acid  which  it  originally  contained  was  lost.  The  iron, 
which  constitutes  an  ingredient  of  this  water  at  the  spring,  bad 
precipitated  in  the  form  of  a  brown  powder.  In  a  civil  pound  erf 
this  water  be  found  the  following  ingredients : —     ' 

Carbonate  of  lime  . .  4*6  grs.  I  Common  salt  ....  4-0  grs. 
Carbonate  of  soda   . .  4*0        j  Carbonic  acid  gas  26  Paris  cub.  in. 

3.  Mineral  Water  of  Dunblane, — ^This  newly  discovered  mineral 
water  has  been  lately  analped  by  Dr.  Murray,  of  Edinburgh,  whose 
valuable  paper  on  the  subject  has  been  published  in  the  fourth  and 
fifth  numbers  of  the  last  volume  of  the  Annals  of  Philosophy.  The 
specific  gravity  of  the  water  was  1-00475.  A  pint  of  it  was  found 
to  contain  the  following  salts : — 

Common  salt 24 

Muriate  of  lime    18 

Sulphate  of  lime 3*5 

Carbonate  of  lime     0-5 

Oxide  of  iron    0"l7 

4e'17 

But  he  supposes  that  the  sulphate  of  lime  does  not  exist  in  the 

water  originally,  but  is  formed  during  the  evaporation  by  the  action 

of  sulphate  of  soda  on  muriate  of  lime.    According  to  this  very 

probable  idea,  the  real  constituents  of  this  water  are  as  follows!— 

Common  salt 21 

Muriate  of  time    -. BO'S 

Sulphate  of  soda   S'7 

Carbonate  of  lime OS 

Oxide  ef  iron    0'17 

46-17 
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4,  Mineral  Water  o/"  Pilcaithly. — ^Thu  water  hu  been  long 

Icnown  and  frequented  bv  the  inhabitants  of  Scotland.     Dr.  Murray 

has  likewise  subjected  tbis  water  to  an  analysis.    He  toand  the 

saline  contents  in  a  wine  pint  to  be 

Common  salt  1 3'4 

Muriate  of  lime 19*5 

Sulphate  of  lime 0^ 

Carbonate  of  lime 0*5 

34-3 

And  the  gaseous  contents,  as  ascertained  by  Messis.  Stoddart  and 

Mitchell,  are 

Atmospheric  air 0'5  cub.  in. 

Carbonic  acid  gas I'O 

But  Dr.  Murrey  conceives  that  the  sulphate  of  lime  is  produced 

during  the  analysis  by  the  action  of  sulphate  of  soda  on  muriate  of 

lime.    According  to  this  opinion,  the  real  constituents  of  this  mi- 

neial  water  are 

Common  salt 12'7 

Muriate  of  lime    20*2 

Sulphate  of  soda 0*9 

Carbonate  of  lime     0*5 

34-3 
M.  Vogel,  of  Paris,  lias  likewise  started  a  similar  opinion  with 
Dr.  Murray,  namely,  that  muriate  of  lime  and  sulphate  of  mag- 
nesia may  exist  in  the  same  liquid ;  but  as  his  paper  on  the  subject 
was  only  published  in  July,  1815,  (Schweigger's  Journal,  vol.  xiii. 
p.  344,]  he  did  nor  anticipate  the  British  chemist.  Ptaff,  however, 
must  be  admitted  to  have  anticipated  him  by  at  least  a  year.  The 
ingenious  opinion,  however,  the  accuracy  of  which  can  scarcely  be 
called  in  question,  that  the  salts  contained  In  mineral  waters  are 
often  decomposed  and  altered  during  the  analysis,  belongs,  as  f ar  ai 
I  know,  originally  to  Dr.  Murray. 

IX,   VEGETABLE   BODIES. 

i.  The  most  Important  paper  which  has  appeared  upon  vegetabl* 
substances  is  by  Professor  Berzelius,  and  was  published  in  the  fifth 
volume  of  the  Annals  of'  Philosophy.  It  describes  a  set  of  very 
elaborate^and  successful  cKperiments  to  determine  the  composition 
of  the  vegetable  acids  and  several  other  vegetable  bodies.  Gay- 
Liussac  and  Thenard  had  previously  publislied  a  set  of  very  inge- 
nious experiments  upon  the  same  subject ;  but  as  they  were  not  at 
sufficient  pains  to  dry  the  substances  which  they  analyzed)  it  is  not 
easy  to  draw  consequences  from  their  eKperiments.  Beixelius  has 
shown  that  their  rules  respecting  the  nature  of  vegetable  substances 
depending  on  the  relative  proportions  of  oxygen  and  liydrogen  which 
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thfly  coDtHin  do  notholdgogd.    The{<A\ov'mgm  the  mullBwUeh 
Bereelius  ob^aiqed : — 


Per  Cent. 

Id  Atoms. 

8>bi(aDce«. 

OlJgCE. 

CarboD. 

Hydrogen. 

Oiy. 

CarboD. 

Hjdnvo. 

54-831 
60-S13 
60-534 

«-e88 

4«'88 
38  36 
fil-4e5 
20-43 
44'esl 
51-47 
63-359 
51-306 
49-455 

4.1 '369 
35'980 
33-888 
47  600 
46-83 
66-6* 
33-430 

n-41 

51'160 
41-48 
30'4T4 

4i-eo6 

43-481 

3-800 
8-807 
OiMi 
4-513 
6-35 
5-00 
5-105 
5-16 
4-186 
7-05 
7167 
6-788 
7-064 

18 

10 

IS 
6 

13 

Tartaric  «!<!   

SacciDipMld   

la 

SI 

•xaKtie  acid 

BcBxoicacid    

TUDlD    (frOD   DUtgalll) 

ComBian  iUBT 

Bupwofmilk   

PuUitoB  ilarcN 

IS 

I  conceive  thsit  I  have  given  satisfactory  proofs  {Annals  tyfPhilor 
topky,  vol.  V.  p,  lS7)i  that  oxalic  acid  contains  more  hydrogen  than 
Beczelius  obtained  in  his  analysis,  and  that  it  is  in  reality  com* 
posed  of 

Oxygen . ,  3  atoms  j  Carbon , .  2  atoms  |  Hydrogen . ,  1  atoia 
I  think  it  may  be  easily  proved  in  the  same  way  that  the  true 
composition  of  the  other  vegetable  acids  analyzed  by  Berzelius  ia  ai 
follows : — 


Per  Cenl. 

In  Atom). 

Babttuce.. 

Oxysea. 

Carbon, 

Hydrogen. 

Oiy.     Carbon. 

Hydrogra. 

55-036 
51I-.S24 
64-739 
47-9^3 
46-875 
S8098 
60-763 

41-332 
35-763 
38-413 
47-859 
46-938 
50-898 
34-295 

3-6S3 
4-714 
S-S48 
4'!I8 
6-187 
5-010 
5012 

8             2 
5            4 
3              S 
3              4 
3              4 

8              0 

Tnnaricacid   

Rncclaic  acid  

Saelactlcacid  

As  for  Benzoic  acid  I  suspect  Berzelius  has  committed  some 
mistake  in  the  analysis  of  it ;  for  its  composition  as  derived  from 
the  benzoate  of  lead  does  not  agree  in  the  least  with  the  statement 
of  this  most  ingenious  chemist.  I  do  not  at  present  notice  the 
analysis  of  the  6ve  last  substances  in  Berzelius's  table,  because  the 
subject  is  attended  wiih  certain  difficulties  which  would  require 
more  room  to  explain  them  than  I  can  afford  at  present. 

Sftuwnre  has  given  ua  the  analysb  of  several  vegetable  substances. 
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Hw  experiments  were  made  with  great  care ;  but  his  mefhdd  is 
perh^»  scarcely  susceptible  of  the  precision  which  is  requisite  in 
such  delicate  investigations.  His  numbers  iar  gum  arable  diScr 
very  much  from  those  of  Berzelias.  The  following  are  the  results 
which  he  obtained.  I  have  added  the  nearest  atoms,  neglectiogthe 
azote  ;  because  I  am  not  quite  satisfied  respecting  its  preseace  in 
ibe  substances  subjected  to  analysis. 


Per  Cent.                  |         la  Atow. 

SBbaUncn. 

Oxy. 

Carbon. 

H,dr. 

A  cot. 

o»,. 

CarboB. 

Hjd. 

Starch  of  wheat 

4831 
9S'B7 
56-51 

4S-80 
48-86 

43-39 
S7-S9 
38-11 

47-es 

45-84 

5-90 
6-84 

«'T9 
606 
5'4« 

0-4 

0-38 
044 

IS 

Sugar  or  Grape) 

Cton-arabic   

2.  Coavtrsitm  ^Starch  into  Sugar. — Tlie  curious  fact,  first  asoer-' 
taioed  by  Kirchon,  that  starch  when  boiled  in  very  diluted  sul- 
phuric acid  is  converted  into  sugar,  has  lately  engaged  a  good  deal 
of  the  attention  of  chemists.  Fourcroy  takes  notice  that  when 
starch  is  treated  with  muriatic  acid  or  chlorine  it  acquires  a  sweet 
taste.  (General  System  of  Chemical  Knowledge,  vol.  viii,  p.  157- 
English  Trans.)  EinhofT,  in  his  elaborate  analysis  of  the  potatoe 
•  {Gehlen's  Journal,  vol.  iv.  p.  4'I5)  showed  that  the  mucilaginous 
matter  of  that  root  could  be  converted  into  a  saccharine  matten 
His  process  was  complicated ;  but  one  part  of  it  consisted  in  digest- 
ing the  substance  with  acetic  acid.  This  probably  produced  the 
effect.  Nasse  has  shown  that  the  starch  extracted  trom  raw  potatoea 
is  easily  converted  into  sugar ;  but  that  if  the  potatoe  be  boiled,  or 
subjected  to  fermentation,  the  starch  obtained  from  it  is  not  con- 
vertible  into  saccharine  matter :  hence  he  concludes,  that  starcK 
only  from  living  vegetable  matter  is  susceptible  of  this  change, 
while  the  starch  extracted  from  dea4  vegetable  matter  is  incapable 
of  it.  But  this  conclusion  seems  a  little  too  general.  When 
potatoes  are  exposed  to  frost  they  become  soft  and  sweet,  and  com- 
pletely lose  the  property  of  vegetating;  they  are,  therefore,  re- 
duced to  dead  vegetable  matter.  But  the  starch  extracted  from 
them  in  this  state  is  perfectly  similar  to  that  from  fresh  potatoes. 
I  have  no  doubt,  therefore,  that  it  might  he  converted  into  sugar 
hy  the  usual  process,  though  1  have  never  had  an  opportunity  of 
making  the  experiment.  Nasse  has  shown  that  the  opinions  enter- 
tained by  Fourcroy  respecting  the  saccharine  fermentation  are 
erroneous,  and  that  during  the  conversion  of  mucilaginous  matter 
into  sugar  no  fermentation  whatever  takes  place. 

Vogel  of  Paris  has  shown  that  when  starch  is  converted  into 
sugar  by  boiling  it  ia  diluted  sulphuric  acid,  do  gas  whaterer  '» 
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extricated ;  but  the  most  curious  and  cwaplete  set  of  nperimenti 
on  this  subject  are  those  of  De  Sauuure,  inserted  in  the  kat 
oomber  of  the  Anaab  of  Philosophy.  He  has  shown  that  00 
gaseous  products  are  exhaled;  that  the  quantity  of  sulphuric 
acid  is  not  altered ;  and  that  the  weight  of  the  sugar  obtaiaed  ia 
greater  than  that  of  the  starch  from  which  it  was  produced :  hence 
he  concludes  that  the  sugar  is  merely  a  combination  of  the  starch 
with  water,  and  that  the  only  use  of  the  acid  is  to  [Koduce  a  sohi- 
tion  of  the  starch,  in  which  state  only  it  ia  capable  of  combining 
with  water. 

Nasse  has  pointed  out  the  differences  iietween  starch  sugar  and 
common  sugar  from  the  sugar  cane.  Starch  sugar  assumes  the 
form  of  spherical  crystals  like  honey.  It  ia  not  so  hard  as  commoa 
sugar.  It  is  not  so  soluble  in  water.  Its  sweetening  power,  ac- 
cording to  the  ezpcrimeDls  of  Kirchhotf,  is  to  tliat  of  commoa 
sugar  as  1  to  2^.  When  digested  with  an  allcaline  carbonate  a 
mucilaginous  matter  precipitates.  This  precipitate  is  obtained  ia 
greater  abundance  when  the  solution  of  starch  sugar  is  mixed  with 
munate  of  tin.  When  dissolved  in  water  it  ferments  of  itself, 
withcnit  the  addition  of  any  yeast,  which  is  not  the  case  with  com- 
mon sugar.  (Schweigger's  Journal,  vol.  x.  p.  SOS.) 

3.  ExlTOct'we. — A  very  long  paper  has  been  recently  published 
by  Theodore  Von  Grotthuss  (Schweigger's  Journal,  vol.  xiii. 
p.  117)  containing  experiments  chemical  and 'galvanic  upon  a 
great  number  of  vegetable  substances.  It  is  not  possible  to  give  an 
abstract  .of  it  without  taking  up  a  great  deal  more  room  than  I  can 
at  present  spare;  but  the  object  of  the  paper  seems  to  be  to  shotr 
that  the  vegetable  subetaoce  called  saptmaceous  matter  [seifenstoff) 
by  the  Germans,  is  not  the  same  with  the  extractive,  as  has  been  1 
endeanMlred  to  be  proved  by  Fourcroy  and  by  Scliraader.  As 
nobody  has  hitherto  succeeded  in  obtaining  either  of  these  sub- 
stances in  a  pure  state,  such  discussions  do  not  seem  susceptible  of 
much  precision.  Grotthuss  gives  the  following  process  for  obtaining 
SBBonaceous  matter  in  a  state  of  puri^.  Boil  together  saptmaria 
i^inalis  and  quicklime  in  a  sufficient,  quantity  of  water.  Filter 
the  liquid.  Precipitate  the  lime  by  phosphoric  acid.  Filter  and 
evaporate  the  liqqid  slowly  to  drynera.  .The  residuum  is  piue 
nponaceous  matter. 

4.  Cinchona. — For  the  Gist  set  of  experiments  on  the  diSerent 
Iiin^  of  Peruvian  bark  we  are  indebted  to  Vauquelin,  who  was,  I 
believe,  the  first  person  who  distinguished  one  of  the  constituents  of 
that  substance  by  the  name  of  cinchonin.  A  Portuguese  of  the 
name  of  Gomes  published  a  new  set  of  experiments  on  tbis  subject 
in  the  Edinburgh  Medical  and  Surgical  Journal  (181L)  and  an- 
nounced the  discovery  of  a  new  species  of  cinchonin.  To  verify 
this  discovery,  a  set  of  experiments  was  made  by  Dr.  Van  Smissien, 

'  in  Professor  PfafiTs  laboratory  at  Keii,  under  the  direction  and  by 
the  assietasce  of  the  Professor.    These  constituted  the  subject  at 
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fcis  ioMigural  dbs«tati(Hi  published  at  Keilia  1813.    The  fdlowiug 
u  an  abstract  of  the  results  obtained. 

SiKteeB  ounces  of  the  best  bark  were  digested  for  three  days,  in 
46  ouoces  of  alcohol,  of  the  specific  gravity  0'81!>,  being  often 
agiuited  during  that  time.  The  alcohol  was  then  poured  oS*  and 
48  additional  ounces  poured  on  the  Iwrk,  and  allowed  to  Feaoaia 
for  two  days.  The  bark  powder,  by  this  treatment,  was  so  ex- 
hausted of  soluble  matter,  that  four  pounds  of  water  only  formed 
with  it  an  opal-coloured  tasteless  solution.  TIte  alcoholic  tincture 
was  distilled  in  a  retort  almost  to  the  consistence  of  a  syruj^ 
and  then  mixed  with  36  ounces  of  distilled  water.  Tiiere  preci- 
pitated a  liglit  brown  powder,  which,  when  well  washed  on  th© 
filter,  became  white ;  but  assumed  a  darker  colour  on  drying.  It 
weighed  a  half  ounce  and  40  grains. 

The  filtered  aqueous  solution  had  a  dark  reddish  brown  colour, 
a  very  bitter  and  astringent  taste ;  but  was  oot  sour,  though  it 
reddened  litmus  paper.  It  was  mixed  with  a  solution  of  pure  caiu 
bonate  of  potash.  A  precipitate  of  a  light  rose-red  colour  fell 
down.  It  weighed  two  drachms  and  45  grains.  The  liquid, 
which  had  assumed  a  darker  colour,  was  saturated  with  sulphuric 
acid.  This  occasioned  the  separation  of  a  very  bulky  reddish- 
brown  flocky  precipitate,  which  only  weighed  18  grains.  It  was 
insoluble  in  alcohol,  but  dissolved  readily  in  water.  Tliis  solution, 
when  mixed  with  sulphate  of  iron,  becnme  olive-green,  and  let 
fall  a  trifling  precipitate.  It  was  precipitated  likewise  by  infu^on 
of  nutgalls  and  tartar  emetic;  but  not  by  solution  of  isinglass. 

OF  these  preciphates,  the  first,  obtained  by  mixing  the  distilled 
alcoholic  tincture  with  water,  is  the  substance  which  Gomes  con- 
sidered as  a  new  species  of  cinchontn.  The  following  experiments 
were  made  upon  it.  Three  drachms  and  40  grains  were  di3SoIved< 
in  alcohol  of  0-S20  specific  gravity ;  the  solution  was  allowed  to 
evaporate  very  slowly.  Part  of  the  substance  fell  down  in  the  state- 
of  a  reddish-brown  precipitate.  Another  portion  formed  thin  coati^ 
upon  the  sides  of  the  vessel.  These  were  transparent,  and  when 
light  was  viewed  through  them,  assumed  the  appearance  of  a  col- 
lection of  needle-form  crystals.  These  coats  possessed  the  follow- 
ing properties.  1 .  They  dissolved  readily  in  alcohol,  2.  Boiling 
water  dissolved  about  one  sixth  of  its  weight  of  them.  8.  Caustic 
alkali  readily  dissolved  them,  and  they  were  precipitated  unaltered 
hy  the  addition  of  sulphuric  acid.  4.  They  were  dissolved  by  con- 
'  oentrated  sulphuric  acid,  and  precipitated  of  a  darker  colour  by 
carbonate  of  potash.  5.  They  were  insoluble  in  sulphuric  ether. 
6.  When  put  upon  red-hot  charcoal,  they  gave  out  an  aromatic 
odour,  and  burnt  with  a  light- coloured  flame.  7-  The  tincture  of 
nutgalls  was  not  in  the  least  altered  by  their  solution  in  alcohol. 
They  scar^ly  altered  the  solution  of  ismglass ;  but  sulphate  of.iron 
gave  them  a  strong  green  colour,  and  occasioned  a  precipitate. 
The  muriate  of  tin  occasioned  no  change.  Chlorine  thrown  int«' 
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their  scJiitioQ  occasiooed  the  precij>itBtioD  of  lemon-yellow  flocks. 
From  these  properties  FfafTcoDsidets  the  substances  in  question  as  a 
peculiar  species  of  resin  of  cinchona. 

At  the  same  time  a  set  of  experiments  was  made  to  detern^e 
whether  infusion  c^  natgslls,  tartar  emetic,  and  gelatin  were  pre- 
cipitated bj  one  and  the  same  constituent  in  Peruvian  bark,  or  by 
diKrent  constituents.     The  following  were  the  results  obtained. 

'Hie  substance  which  at  once  ]»ecipitates  tartar  emetic,  Infiisioa 
of  nutgalls,  and  gelatin,  is  equally  soluble  in  water  and  alcohol, 
and  possesses  the  properties  of  those  vegetftble  bodies  which  have 
received  the  name  of  saponaceous  mailers. 

The  substance  which  precipitates  infusion  of  nutgalls  and 
tartar  emetic  appears  to  esist  in  all  the  varieties  of  cinchona  j  but 
to  vary  in  its  properties  in  the  different  species. 

Hie  substance  which  precipitates  the  infusion  of  nutgalls  is 
that  in  which  the  bitter  taste  of  the  Peruvian  baik  resides ;  yet  its 
combination  with  iufusion  of  nutgalls  has  no  bitter  taste. 

The  substance  which  precipitates  gelatin  differs  entirely  from  the 
last  mentioned' constituent.  It  belongs  to  that  modification  of 
tannin  which  precipitates  iron  of  a  green  colour. 

5,  Pollen  t^  Tulips. — Profi:ssor  John,  who  is  one  of  the  most 
active  and  laborious  chemists  in  Germany,  and  has  already  pub- 
lished a  number  of  volumes  of  analyses,  chiefly  of  vegetable  and 
animal  substances,  has,  among  other  things,  turned  his  attention  to 
the  pollen  of  vegetables.     The  pollen,  he  finds,  always  contains  a 

Culiar  substance,  which  has  hitherto  been  considered  as  albumen ; 
to  which  he  has  given  the  name  of  pollenin.  This  substance 
forms  with  nitric  acid  a  bitter  tasted  matter.  It  is  insoluble  in  alco- 
'hoi,  ether,  water,  oilof  turpentine,  naphtha,  carbonated  ^nd  caustic 
alkalies;  and  when  distilled  yields  ammonia  and  an  acid  liquid. 
The  pollenin  of  different  plants  varies  somewhat  in  its  properties. 

John  has  also  found  that  wax,  whether  extracted  from  vegetables 
or  bees'-wax,  consists  of  two  constituents :  the  first  of  which, 
which  is  soluble  in  alcohol,  he  calls  certn;  the  second,  which  is 
insoluble  in  that  liquid,  he  calls  myTicin.  The  following  is  his 
analysis  of  the  pollen  of  tulips. 

He  digested  the  pollen  in  a  sufficient  quanti^  of  alcohol  to  take 
up  every  thing  soluble.  There  remBined  a  blu(sh-green  powder, 
"iniis  was  pollenin,  coloured  by  a  blue  pigment  which  exists  in 
this  pollen ;  for  the  natural  colour  of  pollenin  is  yellow. 

The  alcohol  solution,  when  filtered,  had  a  violet-blue  colour, 
and  gradually  let  fall  a  precipitate,  which  was  cetin.    The  liquid 
freed  from  cerin,  being  evaporated,  let  fall  a  violet-blue  extractive    . 
matter,  which  was  soluble  both  iu  water  and  alcohol.    The  aqueous 
solution  of  this  substance  possessed  the  fcJlowing  properties. 

It  preinpitBted  sugar  of  lead  emerald  green, 
lime  water,    ditto, 
muriate  of  barytes,  no  change, 
nitrate  of  mercury,  violet  blue. 
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Acids  rfodered'  the  jolutioa  re^  nitrate  of  aU««t  reoderad  it 
cariDioe  red. 

WhcQ  this  substance  was  dried  and  dissolved  in  lime-water,  sod 
separated  by  evaporation,  malate  of  Ume  remained  in  soluHon. 
When  the  tiine  was  Femoved  by  means  of  sulphuric  acid,  ana  th« 
malate  of  liaie  by  ibeans  of  alcohol,  a  sweet-tasted  subGtance  re- 
mained, which  would  not  ccyetallize. 

The  pollen,  when  burnt,  left  an  ash,  wbSch  contained  potash, 
magnesia,  and  lime.     Thus  tbe  ccKUtUuents  of  the  pollen  of  tulips 
were  as  follows : 
Pollenin. 

A  saccharine  not  crystallizable  matter. 
.    A  very  little  cerin. 
A  violet-blue  pigment  soluble  Jn  water  and  alcohol, 
Malates  of  potash,  lime,  and  insgnnia,  with  an  exoesa  of  acid. 
A  trace  of  ,other  salts  witb  the  sme  bwes. 
Caseous  albumen. 

Theodore  Von  Grottbus  has  likewise  published  an  anal^  of  the 
pollen  of  tulips  (Schwei^^r's  Journal,  v<d.  xi.  p.  28i).  He  does 
not  seem  to  have  been  aware  of  what  bad  been  pFfvioosly  doee  1^ 
John,  and  did  not  obtain  all  tbe  cooaUtuents  mentioned  by  that 
chemist  Acr-ording  to  the  analysis  of  Grotthua,  36  graios  of 
pollen  of  tulips  are  coaapmed  of  tbe  foUowiog  ingredwDta: 

Fibrous  vegetable  albumen 9  ^, 

Dried  vegetable  albumen '. J 

Soluble  vegetable  albumen ', 4-^ 

Malate  of  lime  witb  some  malate  of  magnesia S^ 

Malic  acid , 1 

Malate  of  ammonia'^ 

Nitre?  > U 

Fibrin  J  . 


The  two  first  substances  in  this  table  constitute  in  aH  probaMIify 
the  pollenin  of  John, 

G.  Alcomoque, — ^A  new  medicinal  substance  bas  been  lately 
brought  to  Germany  from  Martinique.  It  is  the  root  of  an  un- 
known plant  to  which  the  Indians  have  given  the  name  of  alcor- 
noque.  Dr.  Rein  of  Leipzig  has  subjected  it  to  a  chemical  analysis. 
He  found  it  composed  of  tbe  following  constituents.  (Gilbert's 
Annalen  der  PhysiJr,  vol.  1.  p.  121) 

Gum 0-105 

Saponaceous  matter O'lOa 

.  Keun O-OM 

Volatile  matter 0'136 

Fibria    , 0*603 

Trace  of  tartaric  a<Md  

1-000 
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'  y.  Sofa  of  the  Fbu. — Dr.  Praut  has  omde  a  cheioical  Btiiilyili  of  ' 
this  sap,  {Armals  of  Ph}losophy,  vol.  v.  p.  109.)  It  was  ttif^tly 
whitisu  like  rivei  water,  had  a  swcetiih  taste,  and  its  specific gr^vl^ 
did  not  sensibly  differ  from  that  of  pure  water.  AlknlJo  Ted,dened 
H,  and  threw  down  a  fiocky  precipitate,  which  was  redissolvei-  by 
acetic  acid.  Oxalate  of  ammonia  threw  down  a  white  precipitate. 
460  grains  of  it  being  evaporated  left  only  -^th  of  a  grain  ol  resi- 
duum. One  half  of  this  was  carbonate  gf  linic ;  the  rest  was  a 
peculiar  vegetable  matter,  not  soluble  in  alcohol.  It  gave  traces 
also  of  carbonic  acid,  acetic  acid,  and  of  un  alkali  wliich  was 
probably  potash. 

fi.  Thejuiecof  the  ribesgrossularia,  or  green,  gooseberry,  yielded 
to  Dr.  John  the  following  consiitnents : 
Moch  water.  Traces  of  phosphates  of  lime  and 

UncrystalliZable  sugaf.  

Supercitrate  of  potash. 
Supermalate  of  potash. 
A  little  resin. 
Prunin  or  cerasin. 
Insoluble  modified  gutn. 
A  salt  with  base  of  magnesia. 

9.  300  parts  of  angelica  Arc^getica  dried  yielded  'the  same 
demist  the  fcrflowing  conatituents : 

Colourless  and  very  volatile  oil 

Gnm .> lOO-S 

Inulin .- 1 IS 

BitKr  extractive »7'£ 

Sharp  tuted  resin 20 

A  peculiar  substance  soluble  only  ia  poUsb 32 

Woody  fibres i 90 

Water  and  loss , JS ' 

300 

lie  earthy  coDstitueoU  were 

Huwphate  of  lime.  I      HiospJiale  of  mtgncsia. 

Fbospbate  of  iron.     .  \      Silica? 

10.  The  juice  of  the    Leontodon    taraxicuin,    or    dandelion, 
yielded  the  same  chemist  the  fbllowing  bodies : 


Trace  of  muriate  of  lime  } 
A  little  phosphate?  of  iron. 
Ammonia,    probably'  combined 

with  citric  and  malic  actds. 
Fibrin. 


A  trace  of  gum  ? 

An  acid. 

Muriate,  phosphate,  and  sul- 
phate of  lime,  and  of  an 
alkali. 


Water. 

Caoutchouc, 

Bitter  extractive. 

A  sweet' substance? 

A  trace  of  resin, 

1  ] .  The  milky  juice  of  tlie  ficus  caries,  or  fig-tree,  yieldei]  him 

Caoutchouc.  I  A  trace  of  extractive  soluble  in 

Resin,  soluble  only  in  bcalii^  I      water. 

alcohol.  I  Salts.  ' 

12.  Hie  milkyjuice  yielded  by  the  young  bark  and  wood  of  the 

'.eo.,lc 
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platinus  occidectalU,  or  plaoe-tFee,  gave  to  die  same  chemist  the 
folloiring  constltueDta : 


Water. 

Resin,   soluble  only  in  boiling 

alcohol. 
Caoutchouc. 


A  very  small  quantity  of  gummy 

matter. 
Phosphoric  acid. 
Salts. 


IS.  M.  Gaultler  de  Claubry  has  lately  analyzed  several  species  of 
fiici.  (Ann,  de  Chimie,  vol.xciii.  p.  75>  113.)  The  following  ate 
the  reslilts  which  he  obtained. 

Fufeus  saccbarinus  yielded  tbefoUowmg  constituents : 


A  peculiar  saccbarine  matter. 

Mucilage. 

Albumen. 

Green  colouring  matter. 

Oxalic  acidlboth,  probably. 

Malic  acid /united to  potash. 

Snlpliate  of  potash. 

■     soda. 
— — —  magneat. 
Muriate  of  potash. 
Common  salt 


Muriate  of  magnesia. 
Sulpbureted  sulphite  of  soda. 
Subcarbonate  ot  potash, 
soda. 


Hydriodate  of  potash. 
Silica. 
Subphosphate  of  lime, 

magnesia. 


Ozideof  iron,  probabljr  comhtaeA 

with  phosphoric  acid. 
Oxalate  of  lime. 

The  constituents  of  the  fiicus  digitatus  were  similar;  hut  the 
quantity  of  iodine  which  it  contained  was  smaller. 

Thejitcus  vesiculosus  contained  a  vegeto-animal  matter  which 
troarated  from  the  aitjueous  decoction  during  the  eyaporatitn,  and 
which  appeared  to  give  the  disagreeable  taste  and  odour  by  which 
that  liquid  is  distinguished.  It  contained  likewise  a  vegetable  mat- 
ter, soluble  in  water  and  alcohol,  of  a  sweetish  taste,  which  became 
at  last  bittec :  and  a  vegetable  matter,  soluble  in  alcohol,  which 

Oitated  during  the  evq>oration  in  a  reddish-green  powder. 
y,  it  contained  the  same  salts  as  die  fiicus  saccbarinus,  though 
in  very  different  proportioos.      It  contained  very  little  iodine. 

I^ofessor  John  punlished  an  analysis  of  this  fucus  Erom  the  Baltic 
Se^,  in  the  mmth  of  August  last,  (Schweigger's  Journal,  vol,  xiii, 

£464).    He  obtained  from  100  parts  of  Uie  dried  phut  the  fol- 
wing  substances : 

A  brownish  red  mucila^nous  matter  'i 

Flesh-red  extractive,  with  some  sulphate  and  >     4  ' 

muriate  of  soda,  J 

A  peculiar  acid, 

Kesinous  fttty  matter 3 

Sulphate  of  soda  with  some  common  salt S*1S 

Sulphate  of  lime  with  much  sulphate  of  mag-1     15,0? 

nesia  and  some  phosphate  of  lime  J     ^'  ' 

Some  OKides  of  magnesia  and  troa. 
A  membranous  matter^  which  John  calls  focoui  ?     .a 

albumMi                                                           5     '** 
Silica?  
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John  could  not  tucceed  in  detecdog  any  iodiqe  io  Ail  fticu* ; 
but  his  experimeats  were  made  upon  a  small  quantity  of  the  fiicui* 
and  he  did  not  employ  any  veiy  delicate  test. 

Gaultier  de  Claubry  found  the/ucuf  terratus  to  contain  albumen, 
a  mucilaginous  substance  precipitated  from  water  by  alcohol,  and  of 
a  dark  colour;  green  colourug  matter  soluble  in  hot  alcohol  and 
predpitatiiig  as  the  liquid  cools;*  another  vegetable  matter, 
baviDg  little  taste  and  soluble  in  water  and  alcohol ;  the  same  salts 
as  the  fucus  saccbarinus,  but  much  more  lubcarbonate  of  soda  and 
more  iodine  than  xhejiiais  vesiculosus. 

The^ciu  siliquosus  was  found  by  him  to  contain  tbe  following 
rabstances.  A  great  deal  of  vegeto-^nimal  matter  (albumen)  ; 
a  brownish-red  mucus;  a  bittef  substance  soluble  in  alcohol;  a 
matter  soluble  in  hot  alcobol  and  i^ecipitatiog  in  greenish-brown 
flocks  on  evaporating  the  liquid ;  the  same  salts  as  tbe  fucus  Eaccht- 
rinus,  but  very  little  iodine. 

t^e  fucus JUwn  contained  a  scarcely  sensible  quantity  of  vegeto- 
animal  matter;  a  mucous  substance;  a  small  quantity  of  matter 
which  precipitates  in  flocks*  from  the  alcohol  that  had  been  digested 
on  the  plant;  the  same  salts  as  the  fucus  saccharinua,  but  very  little 
iodioe. 

From  the  experiments  of  Gaultier  de  Claubry,  it  appears  that 
the  saccharine  matter  of  the  fuci  possesses  the  characters  of  manna. 

X.   ANIMAL  BODIES. 

1.  Vauquelin  some  time  ago  published  an  analysis  of  the  brain  of 
animals,  from  which  he  concluded  that  phosphorus  was  one  of  its 
constituents.  This  induced  Professor  John  to  undertake  a  set  of 
experiments  upon  the  brun,  nerves,  and  spinal  marrow  of  calves. 
(Schweigger's  Journal,  vol.  X.  p.  155.)  These  experiments  in- 
duced him  to  conclude  that  pbosphoius  is  not  a  constituent  of  the 
brain ;  but  that  it  exists  in  that  substance  in  the  state  of  phcephate 
<J  ammonia.  I  must  acknowledge,  however,  that  his  experiments 
do  not  appear  to  me  quite  conclusive.  The  subject  is  perhaps  too 
delicate  to  be  determmed  by  chemical  analysis  in  its  present  slate. 

He  employed  always  brain  extracted  from  the  animal  imme- 
diately after  death  and  still  warm. 

I^e  liquid  portion  of  the  bialn  assumed  a  liver  colour  when 
heated.  It  consisted  of  albumen,  water,  and  traces  of  various 
salts.  He  solid  matter  of  the  brain  produces  no  change  in  the* 
colour  of  litmus  paper,  even  when  exposed  to  tbe  air  for  days. 
John  supposes  that  if  it  contained  phosphorus,  phosphoric  acid 
Would  be  formed  by  such  exposure.  When  heated  it  gave  out 
tbe  odour  of  meat,  but  no  fot  separated.  When  all  the  liquid 
portion  was  evaporated  the  matter  became  brofvn,  and  at  last 
melted  and  was  charred.  Hie  silver  vessel,  in  which  the  experi- 
ment was  made,  assumed  a  black  colour,  indicating  the  presence  of 

•  Frolwbl}  wax.— T, 
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MilphUr.  The  water,  with  which  the  charry  matter  waa  washed, 
leddened  litmus  paper.  When  the  water  waa  evaporated,  the 
residuum  treated  with  potash  yieldtd'  inhiionia:  thw  residuum, 
being  diasolved  in  water,  left  a  smdll  ptrftiOn  of  a  atlbMance  which 
possesacd  tlic  pro[)enies  of  silica.  From  thfe  solution  ammonift 
precipitated  pliospliBte  of  lime.  Left  to  9|X)niatieoua  eva[)orali6n  it 
yielded  crystals  of  sulphate  of  potash,  cotnibon' salt, 'and  pho^jAate 
of  magnesia.  ■ '  The  free  acid  present  was  tlie  phosphoric;' 

The  brain,  when  triturated  with  p«ash,  gave  out  ammonia;  and 
ammonia  was  likewise  obtained  when  a  mixture  of  brain,  potaah, 
aod  water  was  distilled.  ■  '  w  .  .  .  > 

'  Wheii  water  is  hotled  ftith  a  quantity  of  brain,  then  'filtered, 
evaporated,-  AoA  mixed  With  alcohol,  otily  a  little  gelatinons  ihatter 
separates.-  The  slct>holic  solution  in  a  few  weeks  deposited  crystals-, 
which  cohststed  of- a 'greasy  matter,  phosphate  of  ammofrra,  niid 
common  salt.  Alcohol  sfeparates  the  fatfy  matter  Very  well  'from 
bfain,  and  the  liquid  passes  readily  through  the  filter  when-  hpt. 
The  fatty  matter  of'  c^lfa  braiils  is  white.  At  the  Mine  tinie  the 
alcohol  dissolves  ariottier  substance  called  by  Tlien^rd  and  Vaiiquclin  ' 
osmnzom.  - 

The  constituents  of  the  cortical  portion  of  the  brain  of  a  calf 
were  as  follows  :        ' 

Water .1 75  to  80 

Insoluble  cerebral  albuoma  with  aoioa  soluble,  ditto  10 
.   Osmazonj 

Fatty  matter 

Phosphate  of  lime 

Phosphate  of  soi^a 
■  Phosphate  of  ammonia 
'  Phosphate  of  magnesia 

A  sulphate 

Com  ill  on' salt       ,.','. 

Trace  of  phosphate'  of  iron 

100  " 

The  medullary  portion  of  the  train  contains  the  .same  con- 
stituents as  the  cortipal ;  hut  the  proportion  of  fatty  matter  is 
f renter,  and 'the'cere'hi'al, albumen,  when  treated  with. alcohol,,  is 
arderar.d  more  fibrous.  Traces  of  silica  are  a|so  fQiiiid  in  it. 
The  medulla  oblongata  contains  the  same  ingredients  as' the 
ipedullary  tibrtion  of  the  brain  j  but  less  water  and  more  albu'ineDf 
The  same  observations  apply  to  the  thalami  aervorum  opticorura, 
the  cerebellum,  and  the  nerves.  ' 

_  '2.  Black  Piemcf'f  of  the  Eye.— A  curious  set  of  chemipal  exoe- 
riments  on  the lilack  pigment  in  the  eyes  of  oxen  and  calves  has 
been  publkhed  by  Leopold  Gmelin^(Schweigger's  Journal,  vol.  x. 
p.  507).  From  600  eyes  of  oxen  and  calves  he  collected  75  grains 
of  this  substance.  Its  colour  is  blackjsh-browa.  It  is  tasteless, 
and  adheres  tp  the  topgue  like  clay.    It  is  insoloble  in  water. 
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alcofai^  solphuric  ethers  oili,  liiBe-watcT}  Bud  distilled  vinegar. 
It  dlssolvcfl  ia  potash  and  aamonia  by  the  assiitance  of  hest^nd  is 
aguD  precipitated  by  actds.  Sulphunc  acid  dissoives  it  and  black- 
ens the  colour.  Muriatic  acid  produces  the  name  diange  of  «)leur; 
but' forms  only  aa  imperfect  solutioD.  Nitric  acid  dissolves  it,  and 
changes  its  colour  to  reddish-brown.  1  Jj-  f  raii^  ( 12^  Troy  grnins) 
of  the  pigmcDt  were  subjected  to  heat  io  a  glass  tube;  a  few 
drops  of  water  came  over,  holdiog  carbonate  of  aininonia  in  solu- 
tion, a  brown  oil,  and  ciystab  of  carbonate  of  ammonia.  The 
gas  extricated  amounted  to  aix  cubic  inches  (6*17  cubic  inches 
£a^lsh)  which  contuted  of 

Carhonic  acid  gas 3 

Oxygen  gas   0"159 

Azotic  gas 2'lSl 

Carbureted  hydrogen 0*7 10 

6-000 
.  The  water,  oil,  and  cBrbomte  of  ammonia  that  came  ovef  into 
the  receiver  weighed  fii'e  grains  j  and  the  oil  alooe  amounted  to 
^  of  the  weight  of  the  whole.  Tl>e  coal  remaining  in  the  retort 
weighed  5^1.  grains.  It  consisted  almost  entirely  of  charcoal. 
When  burnt  it  left  -j^ths  of  a  grain  of  ashes,  which  consisted  of 
soda,  lime,  oxide  of  iron,  and  muriatic  acid  ;  and  probably,  also^ 
phosphoric  acid  and  carbonic  acid,  Gmelin  conceives  that  this 
black  pigment  approaches  the  nature  of  indigo. 

3.  Ifik  of  the  Cuttle  i^A.^Some  experiments  on  this  substance 
were  published  in  1813  by  Mr.  Grover  Kemp.  Dr.  Prout'Iately 
analyzed  a  quantity  of  it  in  a  dry  state,  which  had  been  sent  him 
in  the  original  cyst  in  which,  it  was  contained.  He  found  100 
parts  of  It  to  be  composed  as  follows.  {Annals  jf  Phiiosophj/f 
vol.  V.'  p.  419.) 

Black  colouring  matter 'JB'OO 

Carbonate  of  lime 10'40 

Carbonate  of  magnesia "J'OQ 

Muriate  of  soda??  n.^a 

Sulphate  of  soda?  5 

Mucus 0-84 

Loss 1-80 

100-00 
Dfj  Pnnit  did  not  particularly  examine  the  ct^ouring  matter} 
bat  this  has  been  done  by  Leopold  Gmelin,  who  found  it  to  possess 
very  nearly  the  same  properties  with  the  black  pigment  of  the  eye. 
(Swiwei^er's  Journal,  toI.  x.  p.  533,}  His  experiments  do  not 
quite  agree  wftb  those  stated  by  Br.  Frout ;  probably,  because  they 
were  made  upon  the  recent  and  moist  pigment,  whereas  Dr.  Prout'a 
experiments  were  made  tipon  it  in  a  dry  state. 

4.  Milt  of  the  Cyprinus  Tinca^  the  Teiich. — Fourcroy  and  Vau- 
^uelln  published  sonae  years  ago  a  set  of  experiments  on  the  milt  of 
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this  Hth,  from  which  they  concluded .  thM  Jt  ocMituaed  s  qwuitity 
of  phosphorus  tis  a  constituent.  These  experimeats  induced  Pn>- 
fesiOT  John  to  subject  the  substance  in  question  to  a  chemical 
analysis.  He  could  not  detect  the  preseuce  of  any  pliospborus. 
'  The  constituents  which  be  found  in  this  milt  were  the  followiag; 
(Schweigger'a  Journal,  vol.  i.  p.  168.) 


Water. 

Insoluble  albumen. 

Gelatine. 

Phosphate  of  ammonia. 

5.  Bile  altered  by  Disease.- 


Phosphate  of  lime. 
Phosphate  of  magnesia. 
Alkaline  phosphate. 

-Professor  Rudolphi  put   into  tlic 


hands  of  Dr.  John  for  chemical  analysis  an  cDormous  human  gal! 
bladder,  which  contained  six  ounces  of  altered  bile,  and  20  gall 
stones ;  two  of  which  were  of  the  size  of  a  hazel  nut.  The  result 
of  the  analysis  of  S^^  ounces  of  thb  altered  bile,  by  Dr.  John,  was 
as  follows : 

M.    dr.    p. 

Water .' 3     3  395. 

Albumen    ., '. 0    0    44^ 

Adipocire  of  bile 0    0    0^. 

Osmazom   , 0    0    9 

Mucous  jelly 0    0     1-^ 

An  ammoniacal  salt  "* 

Phosphate  of  lime 

Ldme  united  to  a  combustible  acid 

I%ospbate  of  iron 

Potash,  a  trace 

Sulphate  and  muriate  of  potash 

Alkaline  phosphate 

34-  0  0 
$.  K-iW  in  Hepatitis, — A  curious  discovery,  Which  may  lead  to 
important  physiological  and  medical  deductions,  has  been  made  by 
Mr.  Rose  of  Eye,  who  published  an  account  of  it  in  the  Annals 
.  of  Philosophy,  vol.  v.  p.  424,  He  found  that  in  all  diseases  of 
the  liver,  whether  chronic  or  acute,  the  urine  contains  no  urea. 
This  unexpected  fact  has  been  more  recently  confirmed  by  the 
experiments  of  Dr.  Henry.  {^Annals  of  Philosophy,  vol.  vi. 
p.  392.)    So  that  its  truth  seems  to  be  sufficiently  established. 

7 'Presence  of  Carbonic  Acid  in  Urine  and  Blood. — Proust  announced 
a  good  many  years  ago,  that  he  had  detected  the  presence  of  car- 
bonates and  carbonic  acid  in  urine ;  but  doubts  were  entertained  of 
the  accuracy  of  this  opinion,  because  it  was  known  that  urine  con- 
tains a  portion  of  uncombined  phosphoric  or  acetic  acid.  But 
Vogel  has  lately  shown  by  a  very  simple  experiment,  that  carbonic 
acid  gas  exists  bolli  in  urine  and  blood.  He  put  a  quantity  of  fresh 
urine  into  a  glass  tlask,  to  which  was  luted  a  be&t  glass  tube,  the 
mouth  of  which  dipped  into  a  vessel  containing  lime-water.  This 
apparatus  being  put  uader  the  receiver  of  an  air  pump,  the  air  was 
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slowly  exhausted.  A  great  quantity  of  air  bubbles  issued  irom  the 
urine,  and  the  lime-water  became  milky,  indicatiag  the  extricatioa 
of  carbonic  acid  gas.  The  same  experiment  succeeded  with  blood; 
but  new  milk  and  ox  bile  scarcely  rendered  lime-water  milky,  and 
therebre  contained  little  or  no  carbonic  acid. 

8.  Urinary  Calculi. — Margraff  long  ago  announced  that  he  had 
discovered  the  presence  of  iron  in  a  human  urinary  calculus. 
Lehmana  made  the  same  observation  in  I J6G.  More  lately  Pietro 
Alemanni  stated  to  the  public  that  he  had  found  21-84  per  cent, 
of  phosphate  of  iron  in  a  calculus  which  he  had  subjected  to 
aauysis.  (Ann.  de  Chimie,  vol.  Ixv.  p.  222.)  In  the  month  of 
July  Ian,'  Professor  Wurzer,  of  Marburg,  published  (Sc)iweigger*9 
Journal,  vol.  xiii.  p.  262)  the  analysis  of  a  calculus  which  lilcewbe 
contained  iron  ;  the  following  were  the  constituents  of  this  cal- 
culus according  to  his  experiments : 

Phosphate  of  lime 74'8 

Carbonate  of  lime 11-2 

Animal  matter Ig-O 

Oxide  of  iron , 0^ 

98-9 

9.  A  peculiar  calculus  was  lately  found  in  an  external  tumor 
vpon  the  breast  of  a  woman  in  Italy,  It  had  the  form  of  an  egg, 
was  two  inches  long,  and  an  inch  in  circumference.  Il  sank  m 
water.  It  was  composed  of  about  12  concentric  layers,  separated 
each  from  the  other  by  a  black  line.  In  the  centre  was  a  spherical 
body,  less  compact  than  the  rest  of  the  calculus,  having  a  ctystal- 
Uae  teiEture,  and  resembling  in  appearance  the  lens  of  an  ox.*i 
eye.  This  substance  was  soluble  in  ether,  crystallizable  and  com- 
bustible. Melandri,  who  analyzed  it,  considered  it  as  pure  adipo- 
eire.  The  cortical  portion  was  only  partly  soluble  in  ether. 
Melandii  considered  it  as  a  mixture  of  adipocire  and  of  some  other  ' 
animal  substance  (Ann.  de  Chimie,  vol.  xciv.  p.  220). 

10.  Calculus foundin  the  Heart  rf a  Deer.  Dr.  John  subjected  to 
chemical  analysb  a  small  portion  of  a  calculus  weighing  171  grains, 
which  in  I73I  had  heu  found  in  the  heart  of  a  deer,  and  which 
was  preserved  in  a  museum  in  Germany,  Its  colour  was  brownish 
yellow,  and  it  was  composed  of  very  thin  concentric  lamelli.  Its 
specific  gravity  was  2-464.     He  found  it  composed  of 

Carbonate  of  lime ^ 

FhoBpliate  of  lime , , , , -^ 

Animal  matter -jV 

1 

1 1 .  Dr.  Prout  has  subjected  the  excrements  of  the  boa  constrictor 
to  a  chemical  analysis.  (Annals  of  Philosophy,  vot  v.  p.  415.) 
The  result  was  most  curious  and  most  uoexpectra.  "Hiey  consisted 
almost  entirely  of  pure  uric  acid.     .       '; 

12.  Eatable  nats.    The  nests  built  in  some  of  the  East  India 
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Islaudt ^y  tbe  kirimdo  escidenta,  w^h'ata  in  eych-bigb  requc^  ui 
China  as  an  article  of  luxury,  bavebeeu  lately  subjected  to  a  ohe- 
mical  analysis  .by  Dobereiner.  He  found  them  composed  of  the 
following  constituents : 


Mucus. 

Albumen. 

A  trace  of  gelatine. 

A  peculiar  substance,  insolubk 
in  water,  alcohol,  and  most 
other  reagents,  bearing  some 
resethblance  to  fibrin ;  but 
constituting  in  fact  a  distinct 
animal  body.      Of   this    the 


■  greatest  part  of  the  nest  ife 
composed.  It  gw*lts,  becomes 
transparent  and  gelatinouG  like 
Iragacanth,  when  boUvd  or 
digested  in  -water. 

Common  safe. 

SMa. 

Lime. 

Iron. 


IS.  Fat  Bodies, — Chevreul  has  been  employed  for  serergl  years 
in  ascertaining  the, effects  produced  by  aiiialies  upon  tallow,  hog's 
lard,  or  other  fatty  bodies,  and  in  endeavouring  to  form  a  theory 
of  saponification.  During  the  course  of  the  last  year  he  has  pub- 
lished no  fewer  than  four  dissertation^  upon  this  sul^ect.  Oils  and 
tallow  he  Unds  do  not  unite  as  such  to  alkalies.  Tbey  are  decom- 
posed into  three  new  substances  to  which  he  has  given  the  name  of 
margnrine,  fiuidfat,  and  sweet  principle.  The  first  is  solid,  and 
received  its  name  from  its  resemblance' in  eolour  to  pefii^;  (tte 
second  and  third  are  liquid.  The  first  two  of  these  bodies  unite 
with  alkalies,  and  form  soap;  the  third  scpafntfls  altogether.  Tbeee 
new  substances  are  formed  without  the  evolution  of  any  gas,  or 
the  absorption  of  any  oxygen  from  the  atmosphere.  Chevreul  con- 
siders margarine  and  fluid  fat  as  substances  possessing  acid  pro- 
perties, and  therefore  capable  of  combining  with  and  neutralizing 
the  salifiable  bases.  The  compounds  thus  formed  are  called  soaps, 
or  planters,  according  to  the  uses  to  which  they  are  applied.  The 
following  are  the  constituents  of  the  soaps  of  margarine,  according* 
to  the  experiments  of  this  chemist : 
Af^rgar^te  of  Potash. 


idargarine 

Potash 8-8     and 

Margarine    100 

Potash 1777 

Margarate  of  Soda. 

Margarine 100 

Soda 1272  and 

Margarine 100 

Soda 5*9S 

Margarate  of  Barytes. 

Margarine 100 

Barytes 28-93 

'  Chevreul  gives  Islso  the  compositioa  of  the  soaps  of  liquid  fat; 
but  forthese  I  must  refer  the  reader  to  the  naemoir  itsdf^  published 
ip  the  94tb  Tolame  oS  the  Armales  de  Cbimie,  p.  263. 


Margarate  of  Strontian. 

Margarine 100 

Strontian 20-23 

Mai^nite  of  Lime. 

Margarine 100 

Lime 11-Ofi 

Margarate  of  Lead, 

Mai^garioe 100 

Yellow  oxide  of  lead  83*78  and 

Margarine ItX) 

Oxide  oi  lead....    41-73 
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Chevreul,  in  a  Eubsequent  memoir,  has  shown '  that  spermaceti^ 
the  CTjstalh'zed  matter  of  biliary  calculi,  and  the  adipocire  di 
dead  bodies,  which  have  been  all  confounded  together  .under' the 
name  of  adipocire,  are  in  reality  three  distinct  bodies,  possessing 
very  different  properties.  Spermaceti,'  and  the  crystallized  matter 
of  biliary  calculi  are  peculiar  utty  bodies;  but  adipocire  is  a  com- 
poand  of  various  ftt  bodies  with  ammonia,  potash,  and  lime. 
'  Braconnot  has  shown  that  all  oils  and  fat  bodies  may  be  separated 
into  two  subsbinces,  one  solid,  analogous  to  tlic  margarine  of  Cliev- 
reul;  the  other  liquid,  similarjo  his  fluid  fat.  His  method  was  to 
freeze  the  oil  If  it  was  liquid,  and  then  to  subject  it  to  piessUre  be- 
tween the  folds  of  blotting  paper.  The  paper  absorbs  the  liquid  por- 
tion, while  the  solid  portion  of  the  oil  remains  behind.  By  plunging 
the  paper  into  hot  waterthe  liquid  oil  is  separated  froni  it,  and  may 
be  collected  on  the  surface  of  the  water.  Clievreul  has  claimed 
this  discovery  of  Braconnot  as  his  own,  asserting  chat  he  bad  pub- 
lished it  before  him.  It  is  true  thai  he  had  shown  that  oils  and  fat 
are  converted  into  margarine  and  fluid  fat  by  the  action  of  potash  j 
bm  he  considered  the  formation  of  *hese  bodies  as  a  decomposition 
of  the  oil  or  fatj  whereas  Braconnot  separated  the  two  substancej 
meclianically,  and  thereby  showed  fliat  they  existed  united  toge- 
ther, and  that  no  decomposition  was  necessary  in  order  to  foiih 
,  them. 

I  shall  terminate  my  account  of  chemistry  by  mentioning  the 
result  of  Sir  Humphry  Davy's  experiments  on  the  colours  used  by 
the  ancients  as  pigments.  The  red  colours  cmjHoj'ed  he  found  to 
be  red  lead,  vermilion,  and  iron  ochre.  Tlie  yellows  were  yellow 
ochre,  in  some  cases  mixed  with  chalk,  in  others  with  red  lead. 
The  ancients,  liltewise,  employed  orpiracnt  and  massicot  as  yellow 
paints.  The  blue  was  a  pounded  glass,  composed  of  soda,  silica,  lime, 
and  oxide  of  copper.  Indigo  was  likewise  employed  by  the  ancients, 
and  they  used  cobalt  to  colour  blue  glass,  liie  greens  were  coni- 
ponnds  containing  copper;  sometimes  the  carbonate  mixed  with 
chalk  ;  sometimes  witn  blue  glass.  In  soine  cases  they  consisted 
of  the  green  earth  of  Verona.  '  Verdigris  was  likewise  used  by  the 
ancients.  The  purple  colour,  found  in  the  liaths  of  Titus,  w.is  an 
animal  or  vegetable  matter  combined  with  alumina.  The  blacks 
wete  charcoal;  the  browns  ochres;  the  whites  chaHc  or  clay. 
White  le^  was  known  likewise  to  the  ancient  painten. 

VIII.  MINEHALOGV. 

..   This  department  of  science  is  divided  into  two  parts;  namely, 
oryctogmsy,  and  geognosy.     We  shall  consider  the  improvement!  , 
(hat  h^ve  been  made  in  each,'  during  the  course  of  the  last  year, 
separately. 

I.  OBYCTOGNOSY. 

I  have  reserved  ibr  this  place  the  chemical  analysis  of  such  mine- 
rals, made  during  the  course  of  last  year,  as  have  come  to   my 
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knowledge ;  though   they  might  without  iin{Hopriety  have  been 
placed  under  the  head  of  chemistry.  • 

1.  Bcrzclius's  Hitle  treatise  on  mineralogy*  claims  our  first 
atteatioQ.  It  displays  the  charactcrbtic  sagacity  and  iudustiy  of  the 
author.  Its  object  is  to  show  that  minerals,  like  other  substances, 
are  true  chemical  compounds,  ihe  constituents  of  which  exist 
always  in  unvaried  proportions.  He  has  succeeded  in  proving  that 
this  holds  in  a  great  many  cases  where  it  was  not  suspected.  Sih'ca, 
lie  considers  with  Mr.  Smithson,  as  an  acid  capable  of  neutralizing 
the  other  earthy  bodies,  and  forming  with  them  siliciates,  bisi- 
liciates,  trisiliciates,  Ike.  He  has  pbinted  out  a  v«ry  simple  but 
accurate  method  of  determining  how  many  atoms  of  these  bodies 
are  united  together.  He  has  assigned,  also,  veiy  probable  reasons 
io  account  for  the'  discordancy  of  the  analyses  of  the  same  mineral 
that  have  been  hitherto  made.  I  believe  that  one  great  cause  of 
this  discordancy  is  the  want  of  sufficient  pains  in  choosing  pure 
specimens  for  analysis.  This  proceeds,  in  too  many  cases,  from 
chemists  not  having  attended  sufGciently  to  the  external  characters 
of  minerals,  so  as  to  be  able  to  discriminate  between  pure  aud 
impure  specimens  of  the  same  mineral. 

Berzelius  and  Gahn  were  employed  during  a  considerable  part  of 
the  summer  of  1814,  in  examining  and  analyzing  minerals,  which 
they  had  discovered  in  the  neighbourhood  of  Fablun.  Among 
others  they  found  ytrocerile,  a  violet>coloured  powder,  which 
Berzelius  found  composed  of 

Lime  47-77 

Yttria 'H-«0 

Oxide  of  cerium 13-15 

Fluoric  acid 24'46 

99-98 
Another  mineral  found  by  them  was  thej?zio  arseniale  of  lime. 
It  is  a  yellow- coloured  substance,  found  at  Finbo  near  Fahlun,  and 
composed  of  Buoric  acid,  arsenic  acid,  and  lime.     It  usually  coat) 
the  quartz  and  felspar  of  the  rock  in  which  it  occurs. 

Berzelius  has  likewise  ascertained  that  gadolinite  contains 
cerium,  and  that  the  yttria  of  Gadolin  and  £keberg  contained  a 
portion  of  cerium. 

3.  Arragonite. — Since  Stromeyer's  discovery,  that  arragonite 
contains  a  portion  of  carbonate  of  strontian,  a  great  many  analyses 
have  been  made  of  that  substance,  almost  all  of  which  confirm  the 
precision  of  Stromeyer'.s,  which  are  now  established  beyond  the 
reach  of  controversy.  In  France,  strontian  was  found  in  arragonite 
by  Vauquelin,  Laugier,  and  Voge),  In  Germany,  by  GchleOj 
Bucholz,  Meissner,  and  various  other  chemists.  TTie  most  ela- 
borate set  of  experiments  on  the  subject  are  those  of  fiucholz, 
published  in  Scnweigger's  Journal,  (vol.  xiii.  p.  1.)     He  in  the 

•  Translated  ioto  Eoglisb  and  publtebed  In  one  iinall  volave,' 
1 
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fiiA  place  examined  the  accuracy  of  Stropieyer'a  method  of  analysts^ 
by  a  long  set  of  rigid  experimcDta.  He  tbea  analysed  1 1  dif- 
fcreol  varietin  of  arr^oaite  from  difiereot  places.  1  he  result  of 
his  analyses  was- as  follows: 

(1.)  Arragonite  from  Neumarkt,  Saalfeld,  Minden>  Bastenne, 
and  Iiimborg,  contained  no  sensible  quantity  of  strontian,  or,  at 
least,  the  quanuty  was  so  small  as  not  to  exceed  ii^th  of  a  grain  ia 
100  grains. 

(2.}  One  variety  of  Spanish  airagonite  contained  in  100  graina 
about  ^ths  of  a  grain  of  carbonate  of  strontiau;  another  variety 
contained  1.^-grain.  * 

(3.)  Two  varieties  of  French  airagonite  contained  1.^  grain  of 
carbMiate  of  strontian;  another  variety  contained  2j-  grains. 

(4.)  ArregiHijte  from  findheim  contained  24-  grains. 

{sS  Bohemian  arragonite  contained  I-^  gram. 

Whether  the  specimens  containing  no  carbonate  of  BtrDDtian 
were  really  arragonite  or  not,  we  have  no  means  of  knowing,  ai 
Bucholz  has  not  given  us  a  description  of  their  characters;  but 
there  can  be  no  doubt  that  minerals  have  been  improperly  con- 
sidered as  varieties  of  arragonite,  when,  in  fad,  they  belonged  to 
quite  a  difTerent  species.  Thus  Professor  John  found  what  is  called 
compact  airagonite  from  Hanau  in  the  Breisgau,  composed  as 
iiidlows :  (Schweigger's  Joutnal,  vol.  xiii.  p.  257.) 

Carbonate  of  lime &I-;34 

Carbonate  of  magnesia 40*33 

Carbonate  of  iron  and  mangane^ 0*83 

Itisoluble  earthy  matter 3'33 

Water  and  loss 4'67 

100^)0 
There  can  he  no  doubt,  both  from  this  analysis,  and  from  the 
characters  of  the  mineral,  as  given  by  John,  tliat  it  was  not  a 
specimen  of  arragonite,  but  of  dolomite. 

The  result  of  Stromeyer's  analysis  was  that  the  proportion  (d*  car- 
bonate of  fitrontiaa  found  in  arragonite  was  either  4  per  cent,  or  2 
pe^  cent. ;  but  it  has  been  found  since  in  much  smaller  quantities. 
Indeed  few  or  none  of  the  subsequent  experimenters  have  been  able 
to  find  4  per  cent,  of  carbonate  of  strontian  in  any  specimen  of  ar- 
ngocate  subjected  to  analysis ;  but  this  was  probably  owing  to  the 
imperfection  of  their  analysis. 

3.  Bergmekl,  Mountain  MeaL^-Fabbroni  discovered  a  lied  of  a 
peculiar  kind  of  earthy  matter  at  Snnta  Flora,  between  Tuscany 
and  the  Papal  dominjons,  capable  of  forming  bricks  so  light  as  to 
iwlm  in  water.  This  mineral  has  been  admitted  into  systematic 
books  of  mineralogy  under  the  name  of  mountain  meal.  Klapioth 
lately  amdysed  it,  and  found  its  constituents  as  follows  :••— 
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Silica.. 79 

,     Alomip* . . , &, 

Oxide  pf  iron 3 

Water J3 

4.  Razoamoffskin. — Lentz  discovered  in  tlie  clefts  of  quartz  rocks 
ID  Silesia,  a  particular  miDeral  to  which  Professor  Jonn  gave  the 
liaoic  of  Razounooffskin.  It  is  a  sdow  while  powder,  which  ad-, 
heres  to  the  tongue.  Dobereiner  has  subjected  it  to  a  chemical 
abalysisj  and  found  its  constituents  as  follows:.— 

Magneiua '$4 

Silica ...:.... 19.     ■ 

Carbonic  acid. ^ 22 

Water ....-~..    2 

■  ■    ■    w    .. 

■  5.  Kieseicmler.—Mc.  Zellner  has  subjected  this  mineral  to  » 
efaemical  analysis.    The  result  was  as  follows : — 

Silica 9S-25 

Water S'dO 

Alumina -. 2-00 

Iron I'25 

Trace  of  lime  •.    — — — 

99-50 
6.  Iron  Pitch  Ore. — .This  mineral  made  its  appearance  in  a  coal- 
mine in  Germany,  wliich  bad  for  some  years  been  filled  with  water. 
I  have  seen  iio  accurate  description  of  it.  Zellnor,  who  gives  the 
following  chemical  analysis  of  it,  refers  to  Karsten  f  btit  I  have  not 
his  account  of  it  in  my  possession.  Its  specific  gravity  is  from 
2*00  to  2'22,  its  constituents  are 

Oside  of  iron. 55 

Sulphuric  acid '6'25 

Water 38'25 

99*5 
7-  Egyptian  Serpentine, — What  is  called  green  Egyptian  mnrUfe 
cODBBts,  according  to  John,  of  a  serpentine  containing  particlfs  dt 
calcareous  spar  and  diallage.    The  serpentine  is  of  a  brownish  and 
brownbh  red  colour.    Its  constituents  are  as  follows : — 

Silica 31 

Magi>esia 47*25         -  ' 

Alumina    -. ,    3 

.  Oside  of  iron    5*50 

Oxide  of  manganese VSO" 

Water 10-50 

liBoe 0*50 

99*25 
8.  Pyrodmalite. — ^This  mineral  was  discovered  in  ,tbe  tnine  of 
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Bielke  at  Noidmark,  ia  the  Swedish  province  of  Wenneland,  by 
Messrs.  Gahn  aod  Clason.  Its  colour  is  externally  yellowish  brown, 
interoally  light  yeUowisb.  It  is  crystallizett  ip  sU-sidfd  prisms, 
the  principal  clearage  is  perpendicular  to  the  axis  of  the  prisinj 
but  there  are  three  other  cleavages  parallel  to  the  kmgitudiial  faces 
of  the  prisms.  Hence  the  primitive  form  of  the  crystal  is  a  regular 
six-aided  prism.  Tlie  lustre  of  the  faces  of  the  crystals  is  splendent 
and  pearly;  cross  fracture  shining;  fracture  uneven ;  opaque;  mo- 
derately bard;  scratched  by  a  knife,  powder  light  green;  specific 
gravity  3*081.  Its  constituents,  according  to  theaoalystiofHisinger, 
(Schweigger's  Journal,  vol,  xTii.  p.  S41)  are  as  follows:— 

Silica, 34-8 

Oxide  of  iron 32*6 

Oxide  of  manganese 23-7 

Alumina 0*6 

Muriatic  acid  and  water. 6-5 

.  Loss 1-8 

100-0 

9.  NKhai-ArttimonM  Or«.— This  nibeisl  was  brought  from  West-' 
phalia  to  Berlin  by  Count  EvenoMUiD,  who  gave  a  specimen  at  it 
to  ProfflBsor  John,  to  whom  we  are  indebted  for  its  descriptioii  and 
analysis  (Schweigger'a  Journal,  vol.  xii.  p.  238.) 

Its  colour  is  Wden  grey  with  a  shade  of  violet.  It  is  found 
amorphous  in  sparry  iron  stone ;  fracture  foliated  with  a  twofold 
cleavage}  lustre  ^Icndentj  that  of  the  cross  fracture  shining,  or 
mrsn  dull.  Fragments  assume  a  cubic  form ;  streak,  dark  grey; 
Mttle  and  easily  frangible ;  ^ecific  gravity  5*600.  Jc^n  found  its  . 
MMstitumts  as  fUtows : — 

NicTiel 2S'38 

Sulphur 14-16 

Silica  with  silver : 0-83 

Antimony  with  arsenic 61-68 

Trace  of  iron  ' 

100-00 

10.  Green  Uran  Mica. — Mr.  Gregor  has  subjected  the  green 
uran  mica  of  Cornwall  to  a  chemical  analysis.  He  found  its  coo- 
stttuenb  as  follows.  {Annals  of  Pkilosophyi  vol.  v.  p.  281.) 

Oxide  of  uranium  with  a  trace  of  oxide  of  lead  7^*4 

Oxide  of  copper 8-2 

Water 1 6-4       .     . 

Loss 2-0 

100-0 

11.  Chromate  of  Iron. — Some  yearsago  Mayer  announced  (be 
discovery  of  columbite  or  columbic  acid  united  to  oxide  of  iron. 
IV  mineral  was  analysed  by  Trommodorf,  who  found  it  a  cbto- 
Kiaie  of  iron,  and  composed  of       . 
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Oxi(Ie  of  iron > 80 

Chromic  and 16 

Alumina 4 

100 

Dobereiner  found  among  his  spedmens  a  mineral  marked  phos- 
phate of  iron,  which  agreed  in  it^  characters  with  the  minentt  ana- 
lysed by  Trommodorf.     He  found  it  composed  of 

Black  oxide  of  iron  ,, 71*7^ 

Chromic  acid 24-25 

96-0 
II,  GKOGNOST. 

This  branch  of  mineralogy  lias  been  for  some  years  past  studied 
with  much  assiduity  in  Great  Britain,  chiefly  in  consequence  of  the 
meritorious  exertions  of  the  Geological  Society  of  London,  and  the 
Wemerian  Society  of  Edinburgh.  We  are  now  pretty  well  ac- 
quainted with  the  names  and  position  of  the  different  rocks  which 
consdtute  the  surface  of  our  island,  some  of  the  central  parts  of 
England  excepted,  where  the  rocks  are  so  much  covered  with  toil, 
that  it  is  scarcely  possible  to  examine  them.  ThuF,  we  do  not  know 
whether  the  syenite  which  occurs  at  Mount  Sorrel  in  Ijeicesteishire 
lies  over  the  rocks  of  the  neighbouring  country,  or  whether  it  risea 
through  them ;  though  a  variety  of  circumstances  render  the  former 
aupposition  the  most  probable.  We  are  likewise  imperfectly  ac- 
quainted with  the  structure  of  Derbyshire.  Mr.  Farey  indeed  has 
published  a  survey  of  this  county,  which  I  believe  is  very  accurate  ; 
but,  unluckily,  his  names  are  all  local,  and  can  convey  precise  infor- 
mation only  to  the  inhabitants  of  the  county.  The  proper  method 
of  proceeding  would  have  been  to  have  given  both  the  local  and 
mtneralogical  natnes  of  these  rocks.  iVfr.  Parey  indeed  treats  scien- 
tific names,  and  the  cultivators  of  mineralogy  as  a  science,  with  ridi- 
cule and  contempt :  but  it  is  surely  unnecessary  to  observe  that 
one  man  must  make  a  very  sorry  ligure  when  he  sets  himself  in 
opposition  to  all  the  world.  The  names  of  the  rcfcks  employed  bv 
scientific  mineralo^sts  have  been  universally  adopted,  and  it  is 
beyond  the  power  of  any  individual  to  alter  them,  or  to  substitute 
others  in  their  place.  The  Emperor  Claudius  endeavoured  to  in-  - 
troduce  two  new  letters  into  the  Roman  alphabet ;  but  all  his  au- 
thority, absolute  as  it  was,  was  Insufficient  to  effectuate  his  purpoee  ; 
and  at  present  we  do  not  even  know  what  these  two  letters  were. 

Mr.  Smith's  geological  map  of  the  structure  of  England  and  part 
of  Scotland  was  published  last  summer.  It  constitutes  8  material 
addition  to  our  own  knowledge  of  the  structure  of  this  kingdom. 
It  was  the  result  of  twenty  years  of  laborious  assiduity.  Mr.  Smith 
traced  the  rocks  over  the  country,  and  ascertained  their  similarity 
by  means  of  the  petri&ctions  which  they  contain.  His  opinions  are 
precisely  the  same  as  those  of  Werner  j  ih6ugh  I  am  not  sure  that 
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he  u  aware  ot  the  cpbcidence,  and  I  have  do  doubt  that  they  m- 
gioated  with  himKlf. 

Great  Britaia  Airnisba  perbapi  the  fineit  illustratioo  of  the  Wer- 
neriao  theory  of  the  positioo  of  rocks  any  where  to  be  found.  It 
even  eoablea  us  to  make  some  additions  to  his  series  which  it  pro- 
bably was  out  of  his  power  to  discover  in  Germany,  because  the 
toda  in  that  country  are  too  much  covered  with  soil.  We  are  en- 
abled likewise  to  trace  the  series  of  formatioDs  farther  than  Werner 
could  in  GennBDy,  where  the  most  recent  beds  either  never  existed 
or  have  been  washed  away. 

The  different  beds  of  which  Great  Britain  is  composed,  newed 
-OD  the  great  scale,  dip  to  the  east  or  south-east  3  so  that  by  travel- 
ling west  we  come  always  to  older  and  older  formations,  till  at  last 
in  tlie  Scilly  islands,  .Argyleshire,  Inverness-shire,  and  Ross-shir^ 
we  come  to  the  oldot  rocks  of  all ;  those  which  are  called  primi- 
tive, aad  contain  no  petrifactions. 

The  Scilly  islands  are  composed  of  granite  which,  according  to 
Mr.  Majendie's  observatktns,  appears  to  be  stratified.  There  is 
likewise  a  ridge  of  granite  rocks  that  runs  from  the  Land's  End  to 
Dartmoor,  in  Devonshire.  On  both  sides  of  this  ridge  rests  clay- 
slate  in  regular  beds.  This  mineral  in  Cornwall  is  called  killaSf 
which  has  been  pr^>osterous1y  applied  by  some  to  greywacke,  a  rock, 
to  which  it  bears  no  resemblance.  The  position  of  toe  rocks  in  In- 
verness-shire, and  Argyleshire,  has  not  been  fully  made  out.  The 
task  is  Herculean,  and  would  require  the  assiduity  and  enthusiasm 
of  a  Saussure.  But  the  whole  country,  with  a  few  exceptions,  is 
primitive,  and  the  principal  rocks  in  those  parts  of  it  which  I  have 
visited  are  gneiss,  mtea-slate,  clay-slate,  and  porphyry.  Several 
rocks  occur  in  this  district  which  it  is  not  easy  to  refer  to  any 
kfiown  species.  Among  others,  that  which  constitutes  the  summit 
of  Ben  Nevis,  The  primitive  country  in  this  northern  part  of  the 
island  extends  to  tlie  east  coast  in  the  counties  of  Bamf  and  Aber- 
deen. Further  north  there  occur  newer  formations.  But  with  this 
remote  part  of  the  island  we  are  but  imperfectly  acquainted.  On 
the  west  coast  the  primitive  country  extend?  to  the  Frith  of  Clyde, 
but  does  not  cross  it.  It  appears  again  in  Galloway,  the  structure 
of  which  is  likewise  imperfectly  known.  It  stops  short  again  at  the 
Solway  Frith;  but  seems  to  re-appear  in  Cumberland.  But  this 
interesting  country  has  never  been  examined  by  any  person  suffici- 
ently acquainted  with  the  science  of  rocks,  to  be  able  to  determine 
its  structure  with  accuracy.  It  does  not  appear  that  Wales  coo- 
tains  any  primitive  rocks ;  though  this  has  not  been  made  out  in  a 
■Btisfactory  manner. 

Next  to  the  primitive  come  a  class  of  rocksj  called  Irmsitum. 
They  contain  petrifactions,  and  are  very  abundant  in  Great  Britain. 
I  do  not  know  that  they  have  been  observed  further  north  than  the 
Frith  of  Forth.  But  the  basis  of  the  Pentland  Hills,  at  least  in 
some  .places,  is  a  transition  formatWD.  The  Lamermult  Hills' con- 
sist chiefly  of  greywacke  and  other  traiuition  rocks,  and  tbey  exuad 
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.across  the  south  of  Scotland  to  Dumfriesthire,  constituting  most  of 
the  mountains  in  Peebles,  Rozburgfa,  Selklik,  and  Dumfries,  They 
appear  again  in  Cumberland,  and  constitute  the  greatest  part  of 
North  Wales,  They  occur  likewise  in  Devonshire,  about  Exeter 
and  Plymouth,  and  constitute  the  whole  of  the  south  of  Cornwall, 
as  far  west  as  St.  Michael's  Mount.  These  rocks  are  chiefly  grey- 
wacke,  transition  slate,  and  lime-atooe.  The  last  two  rocks  con- 
tain petrifactions,  chieiSy  madrepores,  and  thelowest  sea  animals. 
Univalve  shells  have  likewise  been  seen  in  the  lime-slone  at  Ply- 
mouth and  in  Dumfriesshire. 

Over  the  transition  rocks  lies  the  old  red  sand-stone,  the  first  of 
the  flaetz  rocks.  It  is  very  abundant  in  Great  Britain.  It  may  be 
traced  from  Forfarshire  with  little  interruptions,  here  and  there,  as 
fur  as  Manchester.  I  believe  much  further,  though  I  have  not  my- 
self followed  it  &rther  south.  Professor  Jameson  has  lately  shovrn, 
that  floetz  trap  rocks  occur  in  it  as  a  subordinate  formation,  and 
that  the  hill  of  Kinnoul,  ihe  Ochils,  and  part  of  the  Fentkmds,  are 
in  reality  enormous  beds  of  floetz  trap  rocks,  situated  in  old  red 
sand-stone.  This  constitutes  an  important  addition  to  the  Werne- 
rian  theory.  All  the  coal-beds  in  the  south  of  Scotland,  and  the 
north  of  England,  lie  immediately  over  the  old  red  sand-stone. 
Perhaps,  all  the  coal-beds  in  England  are  in  the  tame  position, 
though  this  has  uot  heen  ascertained. 

The'whole-of  the  rocks  that  cover  the  coal-beds,  constituting  the 
floetz  formation  of  Werner,  have  not  yet  been  determined.  The 
difficulty  Is  great,  because  they  are  almost  entirely  covered  with 
soil.  But  it  seems  probable,  that  some  of  the  sand-stoite  forma- 
tions in  Werner's  series  are  wanting,  and  there  appears  to  be  one 
lime-stone  formation  which  Werner  did  not  find  in  Germanyi  The 
chalk  ties  over  the  floetz  formalions  of  Werner.  It  is  confined  (o 
the  south-east  comer  of  England.  It  begins  in  Wiltshire,  runs  east, 
and  divides  into  two  portions,  one  of  which  runs  north-east,  and 
terminates  at  Flamburgh  Head,  in  Yorkshire ;  the  other  runs  eas^ 
and  dividing,  one  portion  passes  by  Famham  and  Guilford  to  Dover, 
where  it  forms  the  ctifls.  The  other  goes  along  the  coast,  and  ter- 
minated at  Beachy  Head. 

Over  the  chalk  lie  three  beds,  a  bed  of  sand,  the  London  clay, 
and  the  gravel  which  constitutes  the  sur&ce  in  the  neighbourhood 
of  London.  The  London  clay  abounds  in  marine  petrifoctidns,  but 
none  have  ever  been  observed  in  the  sur&ce  gravel. 

IX.  METEOROLOGY. 

I.  The  most  important  meteorological  discovery,  which  ha» 
been  made  during  the  year  1815,  or  indeed  for  many  years,  is  the 
explanation  of  the  cause  of  dew  by  Dr.  Wells,  in  his  Essay  on 
Dew,  the  6i^t  edition  of  which  was  published  in  the  month  of 
September,  1814.  Dr.  Welk  has  shown  that  dew  very  seldom  or 
never  6ills  on  cloudy  nights ;  that  it  is  deposited  most  copiously  on  - 
those  substances  which  radiate  heat  best,  and  upon  each  accordmg 
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to  its  radhting  power ;  and  that  those  bodies  npon  wbich  dew  foils 
are  maoy  degrees  (from  14°  to  20^  colder  than  the  atmosphere. 
Hence  the  cause  of  the  depositioa  of  dew  is  obrioos.  Heat  ia 
radiated  from  those  bodies  on  which  it  falls,  they  become  colder 
dun  the  atmosphere ;  the  aqueous  vapour  in  the  air  is  in  conse- 
qaeoce  condensed  and  deposited  upon  them. 

2.  It  is  well  known  that,  in  islands,  neither  the  cold  of  winter  nor 
fhe  heat  of  summer  is  so  violent  as  on  continents  in  the  same  lati- 
tude, or  even  situated  nearer  the  equator.  The  surrounding  sea 
moderates  both  the  winter  cold  and  the  summer  heat,  and  makes 
the  temperatnre  ap[Hoach  more  nearly  to  a  mean.  If  the  islands 
be  of  small  size  it  it  no  uncommon  thing  for  the  winter  to  pass, 
even  in  high  latitudes,  without  any  fraU  :  this  ia  often  the  case  in 
the  Orkney  and  Shetland  Islands  to  the  north  of  Scotland.  Snow 
sddam  &lls  upon  them,  and  scarcely  ever  lies  for  any  considerable 
time }  bnt  to  balance  the  mildness  of  the  winter,  the  summer  is 
much  colder  than  it  is  upon  the  continent  in  the  same,  or  even  in 
much  higher  latitudes.  For  example,  at  Stockholm,  nearly  in  the 
sixth  degree  of  north  latitude,  nightingales  are  seen,  which  shows  us 
that  the  summer  for  some  months  is  warmer  than  at  York ;  but  the 
winter  is, so  severe  that  neither  the  cbesnut-tree  nw  the  Airze  can 
resist  it,  though  these  plants  thrive  very  well  in  the  northern  parts 
of  Great  Britain.  After  these  remarks  the  reader  will  not  be  sur- 
prised that  in  Iceland  there  was  no  frost  in  the  southern  part  of  the 
island  after  the  beginning  of  January,  1814.  (Aan^  of  Philosophy ^ 
vol,  vi.  p.  395.) 

3.  He  following  table  exhibits  the  mean  temperature  of  every 
month,  at  Plymouth,  Sidmouth,  and  at  Tottenham  in  the  neigh- 
bourhood of  London,  according  to  the  tables,  published,  in  the 
jimnals  of  Philosophy.  The  fourth  and  fifth  columns  show  the 
temperature  at  Somerset .  House,  and  cm  tlie  Frith  of  Tay  in 
Scodand. 


nymonth. 

Sidmonlh. 

TattfBhMm 

London. 

Kinbnn't  CmUc. 

J«"«»T 

FcbnuuT    

31-8 
389 
«■*    - 
51-1 
51 '3 
37-5 

as-3 

81-8 
38* 
49-8 
43-3 
43-7 

31 

38 

40-5 

&1-5 

5S-3 

MO 

BI-5 

81-0 

87-5 

47-0 

41-0 

48-3 

M-1 

»'S 

97-8 

5«-7 

60-4 

54-0 

«2a 

ftS 

54 

46'8 

S65 

39-6 

39-S 

37-5 
50-3 

flie 

56-5. 

64 

616 

S7-ft 

49-5 

M-T 

S5-39 

34'30 

M."..::::::"::: 

44-77 

October 

NoTtmber 

December 

68-M 
44*51 
38-lfi 
35-S8 

Hno.. 

49-3 

48 -S 

47-2 

48-i 

43  39 

From  this  table  it  appears  that  Plymouth  was  warmer  during  the 
year  1814  than  either  Sidmouth  or  London^  It  is  generally  believed 
that  the  summen  in  the  neighbourhood  of  Loadcn  are  wanner  than 
b2 
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.  ]□  any  other  part  of  Great  Britain.  If  it  be  true,  as  I  have  been 
told,  that  the  nightingale  is  never  seen  in  Devonshire,  there  can 
be  DO  doubt  that  the  London  summers  are  warmer  than  those  in 
Devonshire.  One  year  is  not  sufficient  to  form  any  criterion.  That  . 
the  mean  temperature  of  all  the  three  places  i^  lower  than  that  of 
London,  has  been  reckoned  from  the  heat  of  springs.  The  tempe- 
rature of  London  in  the  fourth  column  is  from  the  register  kept  at 
the  apartments  of  the  Royal  Society ;  but  as  in  that  register  the 
lowest  point  to  which  the  thermometer  falls  during  the  night  is  not 
marked,  there  can  be  no  doubt  that  the  numbers  given  as  the  meaa 
in  their  tables  are  too  bigh.  > 

The  quantity  of  rain  that  fell  in  1814  at  Plyjneuth,  Sidmoutb, 
London,  and  Tottenham,  according  to  the  tables  abeady  alluded  to, 
was  as  follows  :— 

Plymouth 427  inches  I  London     20723  inehea 

Sidmouth 25-73  1  Tottenham    24-44 

The  great  quantity  of  rain  which  falls  annually  at  Plymouth, 
compared  with  those  parts  of  the  island  which  tie  further  east,  has 
been  long  known.  The  difference  between  the  quantity  of  rain  as 
estimated  at  Tottenham  by  Mr.  Luke  Howard,  and  at  Somerset 
House  by  Mr.  Lee,  is  owing  to  the  different  position  of  the  two 
rain-gaugei.  Mr.  Howard's  is  not  far  from  the  surface  of  the  earth, 
while  that  at  Somerset  House  is  elevated  64  feet  above  the  sur- 
rounding ground.  Another  rain-gauge  at  Somerset  House,  placed 
75  feet  six  inches  above  the  ground,  gave  only  I6-S67  i^iphes  of 
rain. 
"  At  Kinfaun's  Castle,  129  feet  above  the  level  of  the  sea,  the  ■ 

Quantity  of  rain  that  fell  in  1814  is  estimated  at  only  15-59  inches, 
n  the  centre  of  the  garden,  20  feet  abov,e  the  level  of  the  sea,  the 
rain  was  20-05  inches.  On  a  conical  detached  hill,  elevated  600 
feet,  the  quantity  was  3384  inches. 

The  mean  temperature  of  the  year  was  only  43-394.  Kiafaun's 
Castle  lies  on  tlie  river  Tay  to  the  east  of  Perth,  in  north  latitude 
56°  23y.  1  have  added  the  piean  monthly  temperatures  at  this 
place  to  the  preceding  table,  that  they  may  be  compared  with  the 
temperature  in  the  south  of  England. 

4.  It  is  remarkable  that  during  each  of  the  years  1813,  1814, 
1815,  there  has  been  a  severe  frost  in  Condon  towards  the  end  of . 
November.  In  1813  the  thermometer  sunk  down  to  20°  in  the 
night ;  but  it  was  above  the  freezing  point  during  the  day ;  so  that 
the  frost  was  not  so  much  attended  to,  and  it  will  not  be  observed  la 
the  register  published  by  the  Royal  Society.  The  same  observatiOD 
applies  to  the  frost  of  1814  ;  but  in  1815,  on  the  17th,  I8th,  and 
li)th,  of  November,  the  frost  was  intense  during  both  day  and 
night,  and  the  tliermometer  stood  as  low  as  IS". 

X.  PHYSIOLOGY. 

Five  papers  on  this  obscure  and  difficult  science  have  appeared 
^D  the  Philosophical  Transactiopa  for  J815. 
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1.  Sir  Ererard  Home  has  given  an  account  of  the  ot^ns  of 
respiration  in  a  class  of  animals  intermediate  between  the  pisces  and 
vermes,  and  in  two  genera  of  the  last  mentioned  class.  Id  the 
lamprey  the  oi^ns  of  respiration  have  seven  external  openings  on 
each  side  of  the  animal.  These  lead  to  the  same  number  of  oval 
hags,  the  inner  membrane^of  which  is  constructed  like  the  gilb  of 
fishes.  These  organs  are  inclosed  in  a  cartilaginous  thorax,  and  a 
pericardium  acting  the  part  of  a  diaphragm,  by  the  actions  of  which 
the  water  ii  admitted  and  expelled. 

Id  an  anim^  brought  A-om  tbe  South  Sea  by  Sir  Joseph  Baoksj 
intermediate  between  the  lamprey  and  myxiiie,  but  constituting  ^ 
particular  genus,  the  external  openings  and  bags  are  the  same  as  id 
tbe  lamprey,  but  there  is  no  thorax.  The  water  is  drawn  in  and 
expelled  by  the  elasticity  of  tbe  bags. 

In  the  myxine  there  are  only  two  external  openings  and  six 
lateral  bags  on  each  side,  to  which  there  are  six  tubes  from  each  of 
the  openings. 

In  the  aphrodita  aculeata  there  are  32  openings  on  cfich  side. 
These  all  open  into  a  large  bag  immediately  under  the  skin  and- 
muscles  of  the  back,  which  is  only,  separated  from  the  cavity  uf  the' 
abdomen  by  a  strong  cartilaginous  membrane;  but  there  are  two 
rows  of  spherical  cells  projecting  into  the  cavity  with  very  thin 
membranous  coats.  A  coecum  from  the  intestine  is  lodged  in  each 
cell.     These  appear  to  be  the  principal  respiratory  organs. 

In  the  leech  there  are  16  orifices  on  each  side  of  the  lielly,  which 
lead  to  an  equal  number  of  spherical  cells,  placed  between  the 
abdominal  muscles  and  the  stomach. 

2.  Sir  Everard  Home  has  ascertained  that  both  the  lamprey  and 
ffiysine  are  hermaphrodites. 

S.  Dr.  Wilson  Philip  has  published  two  curious  papers,  in  which 
he  relates  a  great  number  of  experiments  made  in  order  to  deter- 
mine the  principle  on  which  the  action  of  the  heart  depends.  Ha 
has  shown  that  both  the  brain  and  spinal  marrow  may  be  removed 
without  alfeciiiig  the  motion  of  the  heart;  but  that  if  they  be  sud< 
deuly  destroyed,  as  by  crushing  them,^  the  motion  of  the  heart  is 
aSected,  He  explains  these  apparently  contradictory  esperiments 
thus:  in  man  there  are  three  systems — the  sensorial,  the  nervous, 
and  the  muscular,  all  inApendent  of  each  other,  but  capable  of 
affecting  each  other.  In  his  second  paper  he  shows  that  a  stimulus 
applied  to  the  brain  in  general  accelerates  the  motion  of  t^e  heart ; 
but  that  the  action  of  the  voluntary  muscles  is  only  excited  by  stimu- 
lating the  j»art  of  the  brain  from  which  thecr  nerves  proceed. 
Ganglia,  in  his  opinion,  convey  to  the  nerves  which  proceed  from 
them  the  united  energy  of  all  the  parts  of  the  brain  from  which 
nerves  going  to  them  proceed,  and  they  have  no  other  use, 

4.  Mr.  Clift  has  ascertained,  by  a  set  of  experiments  on  carp, 
that  the  brain  of  that  fish  may  be  removed,  and  the  spinal  marrow 
destroyed,  without  stopping  the  motion  of  the  heart ;  but  the  action 
of  the  voluntary  muscles  was  immediately  destroyed.     He  found 
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that  when  the  heart  of  a  carp  was  laid  open,  it  Ceased  to  heat  much 
fooner  if  the  fish  wu  allowed  to  swira  id  water  thao  if  it  was  k^t 
quiet  m  the  air. 

5.  From  the  dvcovery  of  Mr.  Rose  that  urioe  in  hepatitis  con- 
tains no  ui«a,  {  think  it  may  be  inferred  that  one  use  of  the  liver,  - 
if  not  the  only  one,  is  to  separate  urea  from  the  blood ;  so  that  it 
would  seem  to  be  the  princi[»l  oi^q  concerned  in  the  formaUon  of 
urine. 

XI.  ZOOLOGY.* 

The  division  of   animals  into  four  types  has  Been  carefully 

examined  and  discussed  by  sereral  learned  zoologists,  who  are. 

much  divided  in  their  opinion  as  to  the  correctness  of  this  dutri- 

bution,  whicli  was  proposed  a  few  years  since  by  JM.  G.  Cuvier. 

That  the  vertehrous,  molluscous,  and  annulose  tmimalsfonn  three 
great  and  natural  groups,  is  certain;  and  it  isprobahle'that  the 
radiated  animals  form  another.  The  questions  to  be  decided  are : 
Where  are  we  to  place  the  lamprey  ana  tnyxine,  animals  having  no 
vertebrae  or  jaws }  but  agreeing  with  the  vcrtebrosa  in  most  othes 
points  ?  And  where  the  eirrhipedes,  whose  structure  is  partly  that 
of  the  mollusca  and  partly  of  the  annulosa  ?  Dr.  Blainville  con- 
ceives that  the  eirrhipedes  offer  no  obstacle  to  this  distributioo,  and 
that  they  form  what  he  calls  a  subtype,  intermediate  between  the 
mollusca  and  annulosa;  and  Dr.  Leach  entertains  the  same  opinion. 
Many  of  .the  French  zool<^sts  still  maintain  Lamaik's  dtvisioD  of 
'    animah  into  those  with  and  Into  those  without  vertebra. 

Le  Sueur,  Desmarets,  and  Savigny  hare  £scovered  that  tbft- 
animals  of  the  genus  p^rosonui,  of  some  ala/oma,\  vadjtustrce,  are 
genuine  mollusca,  and  not  zoophytes.  M.  Savigny  names  th^e 
animals  ascidees  composees;  and  he  has  written  a  monograph  oa 
them,  which  was  read  to  the  Institute  of  France. 

Dr  Leach  has  published  a  general  classification  of  the  animals 
named  by  Linn^  insecla,  which  he  considers  as  forming  one  group, 
and  the  i/ermei  another  of  the  type  annulosa.  In  the  dissertation 
which  is  published  in  the  last  number  of  the  Linncean  Transactions, 
these  animals  are  considered  as  forming  four  classes ;  viz.  1.  Crus- 
tacea: 2.  Myriapoda:  i.  Arachmdes :  A.  Insecta.  The  myri- 
apoda  were  considered  by  Latreille  as  tttlooging  to  the  arackntdes ; 
but  they  were  published  as  a  distinct  class  by  Dr.  Leach,  in  the  . 
■eventh  volume  of  the  Edinburgh  Encyclopedia,  three  years  a^. 

M.  Savigny  has  discovered  that  mandibles  and  maxilles  eiiist  in 
the  lepidopterous  and  hemipterous  insects,  although  in  a  modified 
form.  And  Sir  J.  Banks  observed,  that  die  palpi  of  spiders  were 
in  fact  le^ ;  this  was  also  noticed  by  Dr.  Blamville  about  the  same 
time,  and  he  has  proposed  a  division  founded  on  the  number  of  the 
legs  of  this  group. 

•  For  Ihr  actount  of  the  (mprovaBCDti  in  (bit  branch  of  (Clcnce  tbe  editoi  ^ 
4pdrb((d  lo  a  friend. ,  ~ 

^  Thi  ammab  oj  attjoniuB  digilatmn  ate 


zct,  Google 


1816.3        ^-  Prevoifs  Nblg  ia  Reply  to  Dr.  H^ells.  71 

In  the  cntslacea  malacostraca  are  always  to  be  obseired  one  pair 
of  mandiblm,  two  pair  of  maxillte,  and  sixteen  legs,  the  three 
foremost  of  which  generally  assume  the  form  of  maxilla:  and  bear 
palpi  at  their  extremitiet.  In  Iruecla  are  to  be  observed  one  pair 
of  mandibles,  one  pair  of  maxillffi  distinct;  the  exterior  pair 
coalescing  so  as  to  form  the  under  lip,  which,  like  the  interior 
maxillie,  bears  palpi. 

Such  are  the  important  discoreries  of  the  last  year^  which  has 
done  more  for  the  advancenieat  of  zocdogical  science  than  the 
precedii^  IS  years. 


Article  II. 

Note  fy  Professor  P,  PrevosCrespectine  Dew,  in  consequence  of  Ike 
Answer  ^  Dr.  ff^lls  inserted  in  N*^XXXVI.  of  the  Annals  of 
Philosophy. 

Aftsk  reading  Dr.  Wells's  answer,  and  "before  perusing  the 
letter  to  which  he  refers  {Annah  of  Philosophy,  vol.  v.  p.  251),  I 
hasten  to  thank  him  for  the  Information  which  he  has  given  me. 

1.  I  observe,  that  in  explaining  the  principal  phenomenon  to 
which  Mr.  Benedict  Prepost  has  reduced  the  results  of  his  experi- 
ments, I  have  said  positively  that  I  did  not  pretend  to  have  ex- 
plained all  the  details,  and  that  I  thought  it  sufficient  to  have 
clearly  explained  one  of  the  causes  of  that  class  of  facts  (Calorique 
Rayonn.  §  207). 

2.  Dr.  Wells  thiuka  that  dew  can  never  be  deposited  upon  the 
side  of  a  glass,  which  is  exposed  to  air  colder  than  itself. 

This  does  not  invalidate  my  explanation,  but  is  inconsistent  with 
the  assertion  of  Mr.  Benedict  Prevost,  who  affirms  that  in  order  that 
dew  be  deposited  on  the  outside  of  glasses,  it  is  not  necessary  that 
the  temperature  on  the  outside  should  be  greater  than  that  on  the 
inside  (cited  Calor.  Rayonn.  §  193,  n.  24,  p.  241).  In  the  disser- 
tation itself,  from  which  I  have  quoted  a  mere  extract,  that  philo- 
sopher says  expressly  "  that  exterior  hiimidity  is  vety  often  deposited 
though  the  external  air  be  colder  than  the  internal."  Mr.  Benedict 
Prevost  supposes  this  tact  in  his  6rst  generalization  (cited  Cak>rique 
-Rayonn.  §  194,  n.  1).     I  intend  to  request  him  to  give  us  bis 

All  this  diicussioQ  must  tend  to  the  advantage  of  the  science.  I 
,  am  delighted,  therefore^  that  Dr.  Wejls  has  produced  it.  This  is 
an  additional  obligation  to  all  those  for  which  sdence  is  indebted  to 
him. 
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Article  III. 

A  Journey  mlo  the  Interior  of  New  South  Wales,  acroa  ike  Bhie 
Mountains,  performed  In/  his  Excellency  Q^nel  Macquavrie, 
Governor  of  the  Settlement.  From  the  Official  Account,  dated 
Sydney,  June  10,  1815.     With  i  Plan. 

Ths  Governor  desires  to  communicate,  for  the  information  of 
the  public,  the  result  of  his  late  tour  over  the  Western  or  Blue 
Mountains,  undertaken  for  the  purpoue  of  being  enabled  personally 
to  appreciate  the  importance  of  the  tract  of  country  lying  westward 
of  them ;  which  haa  been  explored  in  ths  latter  end  of  the  year 
1613,  and  beginning  of  1814,  by  Mr.  George  William  Evans, 
Deputy  Surveyor  of  Lands, 

To  those  who  Iinow  how  very  limited  a  tract  of  country  has  been 
hitherto  occupied  by  the  colonists  of  New  South  Wales,  extending 
along  the  eastern  coast  to  the  north  and  south  of  Port  Jackson  only 
80  miles,  and  westward  about  40  miles,  to  the  foot  of  that  chain  of 
mountains  in  the  interior  which  forms  its  western  boundary^  it  must 
be  a  subject  of  astonishment  and  regret  that  amongst  so  lai^a  a 
population  no  one  appeared  within  the  first  25  years  of  the  esta-  , 
blisbment  of  this  settlement  possessed  of  sufficient  energy  of  mind, 
to  induce  him  fully  to  explore  a  passage  over  these  mountains;  but 
when  it  is  considered  that  for  the  greater  part  of  that  time  even  this 
circumscribed  portion  of  country  afforded  sufficient  produce  for  the 
wants  of  the  people,  whilst  on  the  other  hand  the  whole  surface  of 
the  country  beyond  those  limits  was  a  thick  and  in  many  places 
nearly  an  impenetrable  forest,  the  surprise  at  the  want  of  efrort  to 
surmount  such  difficulties  must  abate  very  considerably. 

The  records  of  the  colony  only  aflRtrd  two  instances  of  any  bold 
attempt  having  been  made  to  discover  the  country  to  the  westward 
of  the  Blue  Mountains.  The  fint  was  by  Mr.  Bass,  and  the  other 
by  Mr.  Caley,  and  both  ended  in  disappointment ;  a  circumstance 
which  will  not  be  much  wondered  at  by  th<»e  who  have  lately 
crossed  those  mountains. 

To  Gregory  Jllaxland  and  William  Wentworth,  Esqrs.  koA. 
Lieut.  Lawson,  of  the  Royal  Veteran  Company,  the  merit  is  due  of 
having,  with  extraordinary  patience  and  much  fatigue,  effected  the 
firat  passage  over  the  most  rugged  and  ditficuU  part  of  the  Blue 
Mountains. 

The  Governor  being  strongly  impressed  with  the  importance  of 
the  object,  had,  early  after  his  arrival  in  this  colony,  formed  the 
resolution, of  encouraging  the  attempt  to  fiaA  a  parage  to  the 
western  country,  and  willingly  availed  himself  of  the  facilitiei 
which  the  discoveries  of  these  three  Gentlemen  afforded  him.  Ac- 
cordingly, on  the  20th  of  November,  1813,  he  entrusted  the  ac- 
complishment of  this  object  to  Mr,  George  William  Evans,  Deputy 
Surveyor  of  Lands,  the  result  of  whose  journey  was  laid  biefore  the 
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public  through  the  medium  of  the  Sydney  Gazette,  oa  the  12th  of 
February,  1814. 

The  &TOurable  account  gipen  by  Mr.  Evans  of  the  country  he 
had  explored  induced  the  Governor  to  cause  a  road  to  be  ctuistnictcd 
for  the  passage  and  conveyance  of  cattle  and  provisions  to  the  inte- 
rior ;  and  men  of  good  character,  from  amongst  a  number  of  con- 
victs who  bad  volunteered  their  services,  were  selected  to  perform 
this  arduoiu  wwk,  on  condition  of  being  fed  atad  clothed  during 
the  Gontinuanoe  of  their  labour,  and  being  granted  emancipations 
as  their  final  reward  on  the  completion  of  the  work. 

The  direction  and  superintendahce  of  this  great  work  was  en- 
tiUited  to  William  Cox,  Esq.  the  Chief  Magistrate  at  Windsor} 
and  to  the  astMiishment  of  every  one  who  knows  what  was  to  be 
encountered,  and  sees  Wbat  has  been  done,  he  eSeeted  its  comple- 
ti(Hi  in  six  months  from  the  time  of  its  commencement,  happily 
without  the  loss  of  a  man,  or  any  serious  accident.  The  Goveraor 
is  at  a  loss  to  appreciate  fully  the  services  rendered  by  Mr.  Cos  to 
this  colony,  in  the  execution  of  this  arduous  work,  which  proinise* 
to  be  of  the  greatest  public  utility,  by  opening  a  new  source  oC 
wealth  to  the  industrious  and  enterprlzlng.  When  it  is  considered 
that  Mr.  Cos  voluntarily  relinquished  the  comforts  of  bis  own  house, 
and  the  society  of  bis  numerous  family,  and  exposed  himself  td 
much  personal  fatigue,  with  only  such  temporary  covering  as  a  bark 
hut  could  afford  from  the  inclemency  of  the  season,  it  is  difficult  to 
express  the  sentiments  of  approbation  to  which  such  privations  and 
•er vices  are  entitled, 

Mr.  Cox  having  reported  the  road  as  completed  on  the  21st  ot 
January,  the  Governor,  accompanied  by  Mrs.  Mncquarrie,  and 
that  Gentleman,  commenced  his  t«ur  on  the  SStli  of  April  last  over 
the  Blue  Mountains,  and  was  joined  by  Sir  John  Jamieson  at  the 
Nepean,  who  accompanied  him  during  the  entire  tour.  The  fol- 
lowing Gentlemen  composed  the  Governor's  suite :  Mr.  Cam[>' 
bell,  Secretary;  Capt.  Antill,  Major  of  Brigade;  Lieut.  Watls^ 
Aide-de-Camp ;  Mr.  Redfern,  Assistant  Surgeon ;  Mr.  Oxiey,  Sur- 
veyor General ;  Mr.  Meehan,  Deputy  Surveyor  General ;  Mf. 
Lewin,  Painter  and  Naturalist ;  and  Mr.  G.  W.  Evans,  Deputy 
Surveyor  of  Lands,  who  had  been  sent  forward  for  the  purpose  ot 
making  further  di<eoverief,  and  rejoined  the  party  on  the  day  of 
arrival  at  Bathurst  Plains.  , 

The  commencement  of  the  ascent  from  Emu  Plains  to  the  fire* 
depdt,  and  thence  to  a  resting  place,  now  called  Spring  Wood, 
distant  \2  miles  from  Emu  Ford,  was  through  a  very  handsome 
open  forest  of  lofty  trees,  and  much  more  practicable  and  easy  than 
was  expected.  The  facility  of  the  ascent  fur  this  distance  excited 
surprise,  and  is  certainly  not  well  calculated  to  give  the  traveller  i( 
just  idea  of  the  difficulties  he  hag  afterwards  to  encounter.  At  a 
further  distance  of  four  miles  a  sudden  change  Is  perceived  in  the 
appearance  of  the  timber  and  the  quality  of  the  soil,  the  former 
becoming  stunted,  and  the  latter  barren  and  rocky.     At  thu  phc* 
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the  latigues  of  the  journey  may  be  said  to  commCDce.  Here  the 
country  became  altogether  mountainouii,  and  extremely  lugged. 
Near  to  the  tSth  mile  mark  (it  is  to  be  observed  that  the  measure 
commences  from  Emu  Ford),  a  pile  of  stones  attracted  attention. 
It  b  close  to  the  tine  of  road,  on  the  top  of  a  ru^ed  and  abrupt 
ascent,  end  is  supposed  to  have  been  placed  there  by  Mr.  Caley,  as 
the  extreme  limit  of  his  tour.  Hence  the  Governor  gave  that  part 
of  the  mountain  the  oame  of  Calebs  Repulse,  To  have  penetrated 
even  so  fur  was  at  that  time  an  efiort  of  no  small  difficulty.  From 
henceforward  to  ttie  26th  mile  is  a  succession  of  steep  and  rugged 
bills,  some  of  which  are  almost  so  abrupt  as  to  deny  a  passage  alto- 
gether; but  at  this  place  a  considerably  extensive  plain  is  arrived  at^ 
which  constitutes  the  summit  of  the  western  mountains ;  and  from 
thence  a  most  extensive  and  beautiful  prospect  presents  itself  on  all 
sides  to  the  eye.    The  town  of  Windsor,  the  river  Hawkesbury, 

'  Prospect  Hill,  and  other  objects  within  that  part  of  the  colony  now 
inliabited,  of  equal  interest,  are  distinctlv  seen  from  hence.  The 
majestic  grandeur  of  the  situation,  combined  with  the  various  ob- 
jects to  be  seen  from  this  place,  induced  the  Governor  to  {pve  it  the 
impellatioD  of  the  King's  '1  able  Land.  Un  the  S.W.  side  of  the  King's 
Table  Land  the .  mountain  terminates  in  abrupt  precipices  of  im- 
mense depth,  at  the  bottom  of  which  is  seen  a  glen,  as  romantically 
lieautiful  as  can  be  imagined,  bounded  on  the  lurther  side  by  moun- 
tains of  great  magnitude,  terminating  equally  abruptly  as  the  others, 
and  the  whole  thickly  covered  with  timber.  The  length  of  this 
picturesque  and  remarkable  tract  of  country  is  about  24  miles,  to 
which  the  Governor  gave  the  name  of  the  Prince  Regent's  Glen. 

'  Proceeding  hence  to  the  33d  mile,  on  the  top  of  a  hill,  an  opening 
presents  itself  on  the  S.  W.  side  of  the  Prince  Regent's  Glen,  from 
whence  a  view  is  obtained  particularly  beautiful  and  grand — moun- 
tains rising  beyond  mountains,  with  stupendous  masses  of  rock  in 
the  fore  ground,  liere  strike  the  eye  with  admiration  and  astonish- 
ment. The  circular  form  in  which  the  whole  is  so  wonderfully  dis- 
posed induced  the  Governor  to  give  the  name  of  Pitt's  Amphitheatre 
(in  honour  of  the  late  Right  Hon.  William  Titt)  to  this  offset  of 
branch  from  the  Prince  Regent's  Glen.  The  road  continues  from 
hence  for  the  space  of  17  miles  on  the  ridge  of  the  mountain  which 
forms  one  side  of  the  Prince  Regent's  Glen,  and  there  it  suddenly 
terminates  in  nearly  a  perpendicular  precipice  of  67S  feet  high,  as 
ascertained  by  measurement  The  road  constructed  by  Mr.  Cox 
down  this  ru^ed  and  tremendous  descent,  through  all  its  windings, 
is  no  less  than  three-fourths  of  a  mile  in  length,  and  has  been  exe- 
cuted with  such  skill  and  stability  as  reflects  much  credit  on  him.  . 
The  labour  here  undergone,  and  the  difBculties  surmounted,  can 
only  be  appreciated  by  those  who  view  this  scene.  In  order  to  per- 
petuate the  memory  of  Mr.  Colt's  services,  the  Governor  deemed  it- 
a  tribute  justly  due  to  him  to  give  his  name  to  this  grand  and  extra- 
ordinary pass,  and  be  accordingly  called  it  Cox's  Pass.  Having 
descended  into  (be  valley  at  the  bottom  of  this  pass,  the  retrospec- 
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tlve  view  of  the  overbangiag  mountaia  is  ma^iScentlf  grand.  ' 
AlthQjjgh  the  present  pass  is  the  only  practicable  point  yet  disco- 
Tered  for  descending  by,  yet  the  mountaio  is  much  higher  than 
those  on  either  side  of  it,  from  whence  it  is  distinguished  at  a  con- 
siderable  distance,  when  approaching  it  from  the  interior,  and  in 
this  point  of  view  it  has  the  appearance  of  a  very  high  distinct  hill, 
although  it  is  in  fact  only  the  abrupt  termination  of  a  ridge.  The 
Governor  gave  the  name  of  Mount  York  to  this  terminatioa-of  the 
ridge,  in  honour  of  his  Royal  Highness  the  Duke  of  York. 

On  descending  Cox's  I^  the  Governor  was  much  gratified  by 
the  appearance  of  good  pasture  land  and  soil  fit  for  cultivation, 
which  was  the  fint  he  had  met  with  since  the  commencement  of  his 
tonr.  The  valley  at  the  base  of  Mount  York  he  called  the  Vale  of 
Clwyd,  in  consequence  of  the  strong  resemblance  it  bore  to  (he 
vale  of  that  name  in  North  Wales.  The  grass  in  this  vale  is  of  a 
good  quality,  and  very  abundant,  and  a  rivulet  of  line  water  runs 
altHigit  from  the  eastward,  which  unites  itself  at  the  western extpe- 
mityof  the  vale  with  another' rivulet  containing  still  more  waters 
The  junction  of  these  two  streams  forms  a  very  handsome  river, 
now  called  by  the  Governor  Cox's  River,  which  takes  its  course,  as 
has  been  since  ascertained,  through  the  Prince  Regent's  Glen,  and 
empties  itself  into  the  river  Nepean ;  and  it  is  conjectured,  from 
the  nature  of  the  country  through  which  it  passes,-  that  it  must  be 
one  of  the  principal  causes  of  the  floods  which  have  been  occasion- 
ally felt  on  the  low  banks  of  tlie  river  Hawkesbury,  into  which  the 
Nepean  discharges  itself.  The  Vale  of  Clwyd,  from  the  base  of 
Mount  York,  extends  six  miles  in  a  westerly  direction,  and  has  its 
termination  at  Cox's  River.  Westward  of  this  river  the  country 
again  becomes  hilly,  but  is  generally  open  forest  land,  and  very 
good  pasturage. 

Three  miles  to  the  westward  of  the  Vale  of  Clwyd  Messrs.  Blax- 
land.  Went  worth,  and  I^wson,  had  formerly  terminated  their  ex- 
cursion ;  and  when  the  various  difiiculties  are  considered  which 
they  had  to  contind  with,  especially  until  they  had  effected  the 
descent  fr(Kn  Mount  York,  to  which  place  they  were  obliged  to  pass 
through  a  thick  brush-wood,  where  they  were  under  tlie  necessity  of 
cutting  a  passage  for  tbeir  baggage  horses,  the  severity  of  which 
labour  liad  seriously  aSecled  their  healths,  their  patient  endurance 
of  such  iatigue  Cannot  fail  to  excite  much  surprise  and  admiration. 
In  commemoration  of  their  merits,  tliree  beautiful  high  hills  joining 
each  other  at  the  end  of  tlieir  tour  at  this  place,  have  received  their 
names  in  the  following  order,  viz.  Mount  Blaxland,  Wentworth's 
Sugar  Loaf,  and  Lawson's  Sugar  Loaf.  A  range  of  very  lofty  hills 
and  narrow  vallies  alternately  form  the  tract  of  country  from  Cox's 
River,  for  a  distance  of  16  miles,  until  the  Fisb  River  is  arrived  at; 
and  the  stage  between  these  rivei^'  is  consequently  very  severe  and 
oppressive  on  the  cattle.  To  this  range  the  Governor  gave  the  name 
•f  Clarence  Hilly  Range. 
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ProceediDg  from  the  Ftah  River,  and  at  a  short  distaoce  from  it, 
a  very  singular  and  beautiful  DKMiDtaia  attracts  the  attention,  its 
summit  being  crowned  with  a  large  and  very  extraordinary  looking 
rockj  nearly  circular  in  form,  which  gives  to  the  whole  very  much 
the  appearance  of  a  hilt  fort,  such  as  are  frequent  in  India.  To 
this  lofty  hill  Mr.  Evans,  who  was  the  first  European  discoverer, 
gave  the  name  of  Mount  Evans.  Passing  on  from  hence  the  country 
continues  hilly,  but  affi>rds  good  pasturage,  gradually  improving  to 
Sidmouth  Valley,  which  is  distant  from  the  pass  of  the  Fish  River 
eight  miles.  The  land  here  is  level,  and  the  first  met  with  uoen- 
cumbered  with  timber.  It  is  not  of  very  considerable  extent,  bat 
abounds  with  a  great  variety  of  herbs  and  plants,  such  as  would 
probably  highly  interest  and  gratify  the  scientific  botanist.  This 
beautiful  little  valley  runs  north-west  and  south-east  between  hilla 
of  easy  ascent  thinly  covered  with  timber.  Leaving  Sidntoutb 
Valley,  the  country  becomes  again  hilly,  and  in  other  respects  re- 
sembles very  much  the  country  to  the  eastward  of  the  valley  fo» 
some  miles.  Having  reached  Campbell  River,  distant  13  miles 
from  Sidmouth  Valley,  the  Governor  was  highly  gratified  by  the 
Appearance  of  the  country,  which  there  began  to  exhibit  an  (men 
and  extensive  view  of  gently  rising  grounds  and  fertile  plains. 
Judging  from  the  height  of  the  hanks,  and  its  general  width,  the 
Campbell  River  must  be  on  some  occasions  of  very  considerabld 
m^nitude ;  but  the  extraordinary  drought  which  has  apparently 
prerailed  on  the  western  side  of  the  mountains,  equally  as  through- 
out this  colony  for  the  last  three  years,  lias  reduced  this  river  so 
much  that  it  may  be  more  properly  called  a  chain  of  pools  than  a 
running  stream  at  the  present  time.  In  the  reaches  or  pools  of  iha 
Campbell  River  the  very  curious  animal  called  the  Riradox,  or 
Water  Mole,  is  seen  in  great  numbers.  The  soil  on  both  banks  it 
uncommonly  rich,  and  the  grass  is  consequently  luxuriant.  Two 
miles  to  the  southward  of  the  line  of  road  which  crosses  the  Camp- 
hell  River  there  is  a  very  fine  rich  tract  of  low  lands,  which  has 
been  named  Mitchell  Plains.  FIhx  was  found  here  growing  ia 
considerable  quantities.  The  Fish  River,  which  forms  a  junction  , 
wit)i  the  Campbell  River  a  few  miles  to  the  northward  of  the  road 
and  bridge  over  the  tatter,  has  also  two  very  fertile  plains  on  its 
banks,  the  one  called  O'Connell  Plains,  and  the  other  Mac^uaiiie 
Plains,  both  of  considerable  extent,  and  very  capable  of  yielding 
all  the  necessaries  of  life. 

At  the  distance  of  seven  miles  from  the  bridge  over  the  Campbell 
River,  Bathurst  Plains  open  to  the  view,  presenting  a  rich  tract  of 
champaign  country  oi  1 1  miles  in  length,  bounded  on  both  ndes 
by  gently  rising  and  very  beautiiiil  hilts,  thinly  wooded.  The 
Macquarrie  River,  which  is  constituted  by  the  junction  of  the  Fish 
and  Campbell  River,  takes  a  winding  course  through  the  Plains, 
which  can  be  easily  traced  from  the  liigh  lands  adjoining,  by  the 
particular  verdure  of  the  trees  on  Its  banks,  which  are  likewise  the 
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only  trees  througbout  the  extent  of  the  plaini.  The  lerel  and  clean 
sumce  of  theee  plains  gives  them  at  first  view  veiy  much  the  ap- 
pearance of  lands  in  a  state  of  culttvatiqa. 

It  is  impossible  to  behold  this  grand  scene  without  a  feeling  of 
admiration  and  sui^rise,  whiHt  the  silence  and  solitude  which  reign 
in  a  space  of  sueh  extent  and  beauty  as  seems  designed  by  Nature 
for  the  occupancy  and  comfort  of  man,  create  a  degree  of  melao- 
choly  in  the  mind  which  may  be  more  easily  imagined  tlian  de- 
scribed. 

The  Governor  and  suite  arrived  at  these  Plains  on  Thursday  the 
4th  of  May,  and  encamped  on  the  southern  or  left  bank  (^  the 
Macqoarrie  River — the  situation  being  selected  in  consequence  of 
its  commanding  a  beautiful  and  extensive  prospect  for  many  milei 
in  every  direction  around  it.  At  this  place  the  Governor  remained 
for  a  week,  which  time  he  occupied  in  making  excursions  in  diffe- 
rent  directions  through  the  adjoining  country,  on  both  udes  of  the 
river. 

On  Sunday,  the  7th  of  May,  the  Governor  fixed  on  a  site  suit- 
able for  the  erection  of  a  town  at  some  future  period,  to  which  he 
gave  the  name  of  Bathurst,  in  honour  of  the  present  Secretary  of 
State  for  the  Colonies.  The  situation  of  Bathurst  is  elevated  sufiS- 
ciently  beyond  the  reach  of  any  floods  which  may  occur,  and  is  at 
the  same  time  so  near  to  the  river  on  its  south  bank  as  to  derive  all 
the  advantages  of  its  clear  and  beautiful  stream.  The  mechanics 
and  settlen  of  whatever  description  who  may  be  hereafter  permitted 
to  form  permanent  residences  to  themselves  at  this  place  will  have 
^e  highly  important  advantages  of  a  rich  and  fertile  soil,  with  a 
beautiful  river  fk>ning  through  it,  for  all  the  uses  of  man.  The 
Governor  must  however  add,  that  the  hopes  which  were  once  bo 
aanguinely  entertained  of  this  river  becoming  navigable  to  the 
Western  Sea  have  ended  in  disappointment. 

During  the  week  that  the  Governor  remained  at  Bathurst  he 
made  daily  excursions  in  various  directions;  one  of  these  extended 
i2  miles  in  a  south-west  direction,  and  on  that  occasion,  as  well  as 
on  all  the  others,  he  found  the  country  composed  chiefly  of  vallies 
and  plains,  separated  occasionally  by  ranges  of  low  hills ;  the  soil 
throughout  being  generally  fertile,  and  well  circumstanced  for  the 
purpose  of  agriculture  or  grazing. 

The  Governor  here  feels  much  pleasure  in  being  enabled  to  com- 
municate to  the  public  ttiat  the  favourable  reports  which  he  had  re- 
ceived of  the  country  to  the  west  of  the  Blue  Mountains  have  not 
been  fay  any  means  exaggerated.  The  difficulties  which  present 
themselves  in  the  journey  from  hence  are  certainly  great  and  inevi- 
table ;  but  those  persons  who  may  be  inclined  to  become  permanent 
settlers  there  will  probably  content  themselves  with  visiting  this  part 
of  the  colony  but  rarely,  and  of  course  will  have  them  seldom  to 
encounter.  Plenty  of  water,  and  a  sufficiency  of  grass,  are  to  be 
fimnd  in  the  mountatos  for  the  support  of  such  cattle  as  may  be 
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i^  'Journey  into  the  BUerwrof  New  South  Wales.  [3titt, 
sent  over  them ;  aod  the  tracts  of  fertile  soil  aod  rich,  pasturage 
which  the  new  country  af&rds  are  fyWy  extensive  enough  for  any 
increase  of  population  and  stock  wnicn  can  possibly  take  place  tot 
many  years. 

Within  a  distance  of  ten  miles  from  the  site  of  Bathuftt  there  is 
not  less  than  50,000  acres  of  land  dear  of  timber,  and  fully  one 
half  of  that  may  be  considered  excellent  soil,  well  calculated  for 
cultivation.  It  is  a  matter  of  regret  that  in  proportion  as  the  soil 
improves  the  timber  degenerates ;  and  it  is  to  be  remarked,  that 
erery  where  to  the  westward  of  the  mountains  it  is  much  inferior 
both  in  size  and  quality  to  that  within  the  present  colon?  ;  there  is, 
however,  a  sufficiency  of  timber  of  tolerable  quality  witnin  the  dis- 
trict amund  Bathuist  for  the  purposes  of  house-b^iilding  and  hus- 
bandry, 

The  Governor  has  here  to  lament  that  neither  coals  nor  lime-stone 
hare  been  yet  discovered  ia  the  western  country;  articles  in  them- 
selves of  so  much  importance,  that  the  want  of  them  must  be 
severely  felt  whenever  that  country  shall  he  settled. 

Haviug  enumerated  the  principal  end  most  important  features  of 
this  new  country,  the  Governor  has  now  to  notice  some  oi  its  live 
productions.  All  around  Bathurst  abounds  in  a  variety  of  game  ; 
and  the  two  principal  rivers  contain  a  great  quantity  of  fish,  but  alt 
of  one  denominmion,  resembling  the  perch  in  appearance,  and  of 
a  delicate  and  fine  flavour,  not  unlike  that  of  a  rock  cod.  This  fish 
grows  to  a  large  size,  and  ia  very  voracious.  Several  of  them  were 
caught  during  the  Governor's  stay  at  Bathuist,  and  at  the  halting 
place  on  the  Fish  River.  One  of  those  caught  weighed  17  lb< ; 
and  the  people  stationed  at  Bathurst  stated  t^t  they  had  caught 
some  weighing  25  lb. 

The  field  game  are  the  kangaroos,  emus,  black  swans,  wild  geese, 
wild  turkies,  bustards,  ducks  of  various  kinds,  quail,  bronze,  and 
other  pigeons,  &c.  &c.  The  water  mole,  or  paradox,  also  abounds 
in  all  the  rivers  and  poods. 

The  site  designed  for  the  town  of  Bathuist,  by  observation  taken 
at  the  Flag  StaflF,  which  was  erected  on  the  day  of  Bathurst  receiWng 
that  name,  is  situated  in  latitude  83°  24'  30^  south,  and  in  longi- 
ttide  149^  57'  45"  east  of  Greenwich,  being  also  274-  taHes  north  of 
Government  House,  in  Sydney,  and  M^  west  of  it,  bearrag  west 
20**  30'  north,  83  geographic  miles,  or  95^^  statute  miles ;  the 
measured  road  dbtance  from  Sydney  to  Bathurst  being  140  Engli^ 
miles. 

The  road  constructed  by  Mr.  Cox,  and  the  party  under  him, 
eommences  at  Emu  Ford,  on  the  left  hank  of  the  river  NepeaOj 
and  b  thence  canied  lOlj-  miles  to  the  Flag  Staff  at  Bathurst.  This 
road  has  been  carefully  measured,  and  each  mile  regularly  marked 
on  the  trees  growing  on  the  left  side  of  the  road  proceeding  towards 
Bathurst. 

IIk  Governor  in  his  tour  made  the  following  stages,  in  which  be 
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I8t6.]  Journey  into  ihe  Interior  of  New  South  Jfdles.  79' 
was  prindpally  regulated  by  the  consideration  of  htmog  good  pas- 
turage for  the  cattle,  aod  plenty  of  water: — 

1st  stage— Spring  Wood,  distant  from  Emu  Ford  . .     12  miles. 
2d  ditto-^amieson's  Valley,  or  second  depot,  distant 

from  ditto 28 

3d  ditto — Btackbeath,  distant  from  ditto    41 

4th  ditto — Cox's  Rirer,  distant  from  ditto 56 

5th  ditto— The  Fish  River,  distant  from  ditto 72 

eih  ditto— Sidmoiith  Valley,  distant  from  ditto  ....     80 

7th  ditto — Campbell  River,  distant  from  ditto    91     . 

8th  ditto — Batburst,  distant  from  ditto  .' 101  j. 

At  all  of  which  places  the  traveller  may  assure  faitnself.xf  good 
grass,  and  water  in  abundance. 

On  Thursday,  the  I  Itb  of  May,  the  Governor  and  suite  set  out 
from  Batburst  on  tbeir  return,  and  arrived  at  Sydney  on  Friday,  the 
19th  ult. 

The  Governor  deems  it  expedient  here  to  notify  to  the  public  tliat 
he  does  not  mean  to  make  any  grants  of  land  to  the  westward  of  the 
Blue  Mountains  until  he  shall  receive  the  commands  of  his  Ma- 
jesty's Ministers  on  that  subject,  and  in  reply  to  the  report  he  is 
now  about  to  make  them  upon  it. 

In  the  mean  time,  such  Gentlemen  or  other  respectable  free 
persons  as  may  wish  to  visit  this  new  country  will  be  permitte<I  to  do 
so  on  making -a  written  application  to  the  Governor  to  that  effect, 
who  will  order  them  to  be  furnished  with  written  passes.  It  is  at 
the  same  time  strictly  ordered  and  directed  that  no  person,  wiiether 
dvil  or  military,  shall  attempt  to  travel  over  the  Blue  Mountains 
without  having  previously  applied  for  and  obtained  permission,  ia 
the  above  prescribed  form.  The  military  guard  stationed  at  the 
first  depot  on  the  mountains  will  receive  full  instructions  to  prevent 
the  prt^ress  of  any  persons  who  shall  not  have  obtained  regular 
passes.  The  necessity  for  the  establishing  and  strictly  enforcing 
this  regulation  is  too  envious  to  every  one  who  will  reflect  on  it  to 
'  require  any  explanation  here. 

The  Governor  cannot  conclude  this  account  of  his  tour  without 
offering  his  best  acknowledgments  to  William  Cox,  Est],  for  the 
important  service  he  has  rendered  to  the  colony  in  so  short  a  period 
of  time,  by  opening  a  passage  to  the  new- discovered  country,  and 
at  the  same  time  assuring  him  that  he  shall  have  great  pleasure  in 
recommending  bis  meritorious  services  on  this  occasion  to  the 
(bvouraUe  conaideratton  of  his  Majesty's  Ministers. 
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Article  IV. 


I.  Lectures. 
'  Mr.  Clarke  fvill  commence  his  next  Course  of  Lectures  on 
Midwifery,  and  the  Diseases  of  Women  and  Children,  on  Wed- 
nesday, Jan.  24.  The  lectures  are  read  every  morning,  from  a 
quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience  of 
students  attending  the  hospitals,  at  No.  10,  Saville-row. 

Dr.  Clutterbuck  will  begin  his  Spring  Course  of  Lectures  oti 
the  TTieory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry, 
about  the  middle  of  January,  at  ten  o'clock  in  the  morning,  at  his 
house,  No.  1,  in  the  Crescent,  New  Bridge-street. 

Medical  Theatre,  St.  Barlkolomeufs  Hospital.  —  The  Spring 
Courses  of  Lectures  will  commence  at  this  place  on  Saturday, 
Jan.  20  : — On  the  Theory  and  Practice  of  Medicine ;  by  Dr. 
Hue, — On  Anatomy  and  Physioiogy ;  by  iVIr.  Abernethy. — On  the 
ITieoiy  and  Practice  of  Surgery ;  by  Mr.  Abernethy. — On  Che- 
mbtry  and  Materia  Medica;  by  Dr.  Hue. — On  Midwifery;  by  Dr. 
Gooch  :  the  Anatomical  Demonstrations  by  Mr.  Stanley. 

,  Russell  Institution. — A  Course  of  Lectures  on  the  Elements  of 
Electrical  Science,  including  Galvanism  and  Electro- Chemistry, 
will  be  delivered  at  the  Russell  Institution  during  the  ensuing  seasonj 
by  Mr.  Singer. 

II.  Geological  Remarh  on  different  Parts  ^  Scotland :  helng  an 
Extract  of  a  Letter  lo  the  Editor  Jrom  Pr<ifessor  JaTiteson, 
In  my  journey  of  this  summer  I  revisited  several  points  on  the 
east  coast  of  Scotland,  re-examined  the  beds  of  porphyry  and  trap 
tuff  in  red  sand-stone  at  Bcrvie,  Crawtown,  &c.  discovered  serpen- 
tine with  imbedded  diallage  in  the  green'Stone<J  the  red  sand-stone 
fbrmationatBervie,  and  found  the  Gabbro  rock  in  situ  at  Portsoy,  the 
aadalusiienearMacduff,theHypersteneofHauyBtPortsoy;  thegreat 

Suartz  formation  which  extends  from  Portsoy  by  Cullen  nearly  to 
uchie,  in  which  I  observed  beautiful  illustr^tioDS  of  the  chemical 
nature  of  the  quartz  breccias,  and  conglomerates  of  this  and  other 
pans  of  Scotland.  Viewed  the  conglomerate  rocks  and  red  sand- 
stone of  Inverness ;  but  only  in  a  general  way,  as  my  intelligent  friend. 
Professor  Buckland,  of  Oxford,  had  promised  to  examine  them  parti- 
pularly.  Found  the  conglomerate  and  red  sand-stone  extending 
nearly  lo  the  face  of  Fyers  on  the  south  side  of  Loch  Ness,  when' 
they  are  succeeded  by  primitive  rocks,  which  continue  to  Fort 
Augustus.  The  conglomerate  rocks  of  Inverhavicket,  and  those 
near  Fyers,  are  particularly  interesting.  The  gneiss  rocks  at  Fort 
Augustus  abound  in  beds  and  veins  of  granite.  A  conglomerate 
lock  appears  again  on  the  road  from  Fort  Augustus  to  Letter  Find- 
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lay,  anil  waiainsleds  and  veins  of  granite.  I  remained  several  days 
at  Fort  William  waiting  for  clear  weather  to  ascend  Beo  Nevisj  but 
the  continuatioa  of  the  fog  and  the  rain  confitieij  my  labours  to  th&| 
examioBtion  of  Glen  Nevis  and  the  base  of  Sen  Nevis.  1]lte  beds, 
of  granite,  syenite,  and  porphyry,  are  ttuly  munificent,  ^gd  in  at 
£ec^ostic  point  of  view  highly  interesting.  Near  Balahelish  ferry, 
noticed  various  alternatioDS  of  clay-slate  with  li^-stone ;  vast  beds 
of  quartz  and  trap.  The  country  around  Mr,  Stewai^  of  Balaheli»h, 
I  knew  frommyyoungfriendMr.  Waller  Adam  to  be  well  deserving 
the  particular  attention  of  the  tiiineralogi£t,'«ncl  the  few  hours  X 
'  spent  there  proved  highly  gratifying  to  me.  The  geognostic  rela- 
tions of  the  granite,  syenite,  porphyry,  quartz,  and  other  rqcks^ 
correspond  with  those  I  observed  in  Glen  Nevis.  At  the  great' state 
jquarrics  belonging  to  Mr.  Stewart  I  observed  line-  exaipples  of  clay- 
,^ate  in  distinct  concretions  of  Various  magnitudes  and  forms,  and 
which  appeared  to  rae  to  be  illustrative  of  the  chemical  nature  o( 
day~filate.  Glenco  exceeds  in  grandeur  and  magnificence  all  the 
mountainous  scenery  I  have  hilberto  visited  in  Scotland.  In  this 
valley  a  great  bed  of  a  singular  rock  attracted  my  particular  atten- 
tion. It  is  composed  of  red  granite,  syenite,  and  porphyry,  inter- 
mixed with  enormous  masses  of  quartz,  which  is  sometimes  pure, 
sometimes  mixed  with  felspar  or  with  mica ;  and  it  is  to  be  observed 
passing  into  granite,  or  into  gneiss,  or  mica-slate.  This  cUrioUs 
mass i  has  sometimes  a  conglomerated  characfer  ;  and, 'wh^n'not 
viewed  on  the  great  scale,  might  in  some  places  be  considered  as 
granite,  in  others  as  ejuartz  rock;  or  gneiss,  or  mica-slate;  or  jwr- 
pbyiv ;  whereas'the  whole  enormous  mass  is  probably  a  conglome- 
rated bed  belonging  to  the  mica-slate  or  clay-slate  furmatibn,'  '  The 
upper  part  of  this  glen,  as  remaiited  by  Dr.  Macknight,  presents  a 
grand  display  of'  porphyry  rocks;  and  also  rhost  of  the  syenite  for- 
'  nation ;  and  few  quarters  in  Scotlapd  afford  so  fine  a  field  fttr  the 
■tudy  of  their  various  geognostic  relations.  Here,  as  in  GlenNevis, 
&c.  many  appearances  occur  which  show  bow  cautious  we  ought  to 
be  in  inferring  the  relative  position  of  rocks  from  the  direction  and 
dip  of  the  oeighbourlDg  strata.  From  the  dreary  inn  of  King's 
House  the  geognost  can  examine  with  ease  the  ^nd  gnoilte  and 
syenite  mountains  that  extend  to  Glenco  and  inverouran ;  and  '  ' 
at  this  latter  place  the  connexion  of  the  gneiss  mth  these  rocks  can 
be  satbfacCordy  ascertuned. 

I  spent  some  time  in  examining  the  -lead  mine  in  the  vast  bed  of 
quartz  at  Tyndrum.  The. great  conglomerate  cliffs  at  Callender  are 
trap  tuff.  It  alternates  with  old  red  sand-stone.  In  Roxburghshire 
I  find  the  predominating  rocks  to  be  grcywaclce-slate,  greywacke, 
transition  clay-slate,  and  red  land-stone,  with  its  subordinate  rocks. 
The  transition  rocks  in  this  county  agree  with  those  which  occur  so 
abundantly  in  Peeblesshii-e,  Berwicluhire,  Selkirkslure,  Dumfries- 
shire, and  Galloway.  In  Dumfriesshire  I  traced  the  coal  field  under 
the  red  sand-stone.   In  Lanarkshire  the  red  saod-stone  contains  beds 
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i/f  UaiR)  porpfcyry,  g^een-itOne  j  ati«  rtbs  of  IxwOt  hrtteg  «Utes  <rf 
pitdn*6l*  trtTe*K  fte  iand^stotie  strata.  TheM  vrfns,  it  may  b* 
remAAtid,  ate  cf  the  sOtii^  nliture  with  those  discovered  in  tlw 
bland  vf  Lemtasb,  and  i^ree  with  these  ^covered  in  Iceland 
fey  SirGewge  Abekenzie. 

ni)  specific  Gravity  of  Men. 
la  the  year  1757,  Mr.  Robertson  published  In  the  PhUosopbical 
ITransactions  a  set  of  experiments,  on  the  specific  gravity  of  men. 
He  Coutructed  a  vessel,  in  which  teen  might  be  immersed,  and 
he  determined  the  spe<iiBc  gravity ,  by  the  rise  of  the  Water  in  the 
ve&el.  I^n  trials  Were  made  in  this  way  on  ten  labouring  men 
belon^ng  to  the  ordinary  of  Portsmouth  yard.  They  were  all 
thin,  and  Varied  in  size  from  6  feet  2  inches  to  5  feet  S^  inches. 
I  ifti  induced  to  republish  tlie  results  hefCj  because  I  see  It  in^ 
serted  !n  a  contemporary  Journal,  that  no  experiments  on  thi» 
subject  have  ever  been  made.  I  have  added  a  colultin  c)ihibitkig 
(he  specific  gravity  of  the  tpen,  reCkonmg  sea-water  1*000. 

ititrgbl.  VTeiiM,      iUin  wattr  =  1.       SA  vatdr  =  I. 

i   ..,...-6f.2iBche4  ..  161  lbs,  ...  1-0012  ....  0-9961 

2  5  lOi  14?  0-&096  ....  0-S844 

S   ......  5     H ISfi   0-9M1    ....  0-9684 

4   6    6i 140   ......  0-8111    ....  0-7886 

5  i 6    if  ......  158   O-aa??   ....  G-8728 

6  5  54  158 0-860iJ  ....  0-6362 

1  5  4f  140  ......  0-82S0  ....  0-iS002 

S  5  af  1S2  ......  d-84Z9 0-8195 

9  5  4* 121  ......  i)-?986  ....  O*??^^ 

10  ......  5     S^   146  :    ....  0-9972   ....  0-96;96 

.  Fton  (Uf  table  we  sfe  titM  aB  the  mea  were  li^^btcc  tbua  sea- 
ifater,  and  thd  al^  ftsct^  tec^  #«e  lighter  ihaa  xa^-Wat«f. 
The  «e^t  r^ttieice  to  bnng  tbfe  li^test  to  the  soitw  a|)e«ific  giar 
i4ty  as  ffaHk-wUsr  would  bwc  beta  28  Hn.';  sod  to  braig  b^  ti> 
the  spedfie  grwity  of  Kft>4iiler  vety  neuly  30  Iba  wcnld  inn. 
l»Mai4^NiKdt  wUtedkhesTfntfMAwasQU^D-fiiJf  alb.  I^htef 
dun  sea-water. 

IV.  Cmfiyiilt, 

rttl  t^,  AalAsotl.) 

!□  coiuequenoe  of  som  enoneoas  «ecaaats  wMeh  haec  Made 
thev  way  into  the  puhlic  pawn,  lopecting  a  new  engine  of  tfa« 
power  irf  <wcMy  iiorses,  aaid  to  te  oxistrttcted  vtoier  the  dinwtiin 
of  tfa«  inventor  bf^rite  block  maeMntry,  it  appears  Utattlw  puUie, 
as  well  as  your  Ehmdee  eonespandeot,  are  vny  aa»ous  to  gain 
aome  more  &idiftd  aicQg«M  of  this  u^en^Jvi  juicl»e,  foe  whifib  a 
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pMeat  hat  been  MOund  by  Mr.  C^r :  « ipadfioMim  «f  «faid| 
IBMr  be  seea  to  th«  Bapertoif  of  Alt>  f(»  Nof  eajber  last. 

TtHUymraqr  be^praMedwilhsjiut  i4eiof  tbuBewimcbine, 
noir  denomiaBted  »  Cn^yrite  (w  Fire  Sim)  I  b^  to  send  yon  •« 
eztTBct  from  a  letter,  which  I  reeeived  lut  wm4c»  bom  taj  fticiiii 
Mr.  Bninel  .("D*^'  wfaoae  dinctkns  J  am  carrying  o»  the  oew 
ifork*  in  this  yard) ;  in  answer  to  a  letter  of  mine  aboat  the  criopy- 
rite ;  speaking  of  which,  be  iofonia  pw,  "  that  oolhiDg  is  more 
prcftostfroiis  than  the  account  which  has  been  (MibUshed  teapeftiag 
this  new  ea^s ;  which  it  b  stated,  consamea  no  more  than  -^th 
peit  oC  the  fuel  required  for  a  steam  engine  of  the  like  power.  It 
u  true,  that  an  attempt  has  been  made  with  a  view  of  obtaining  all 
these  advantages,  which  the  Patentee  anticipated  as  certain.  Having 
been  called  upon  to  witness  its  action,  and  to  gip?  my  aid  io  direct- 
ing its  power,  I  am  able  to  assure  you  that  the  new  engine,  nip- 
»»cd  to  possess  «  power  equal  to  twenty  horses,  has  not  yet,  to  my 
knowledga,  moved  without  some  external  aid  ,af  two  or  three  men. 
The  account  ^ven  out,  b  therefore  a  groas  imposition ;  and  as  y«» 
^vc  my  san<^uHi,  I  hope  you  will  do  all  you  can  to  correct  it." 

The  machine  at  pnesent  bein^  m  embtyo,  your  correspondent*! 
wi^  for  «  diagram  and  description,  I  am  sorry  to  say,  caoDot  now 
be  complied  with. 

If  your  coiTMKKidfat  will  refer  to  apj,  or  all  of  the  followiof 
pvUicfrfioiu,  he  will  €nd  an  account,  and  several  tables  idatire  to 
tlie  elasticity  tod  expansive  force  (^  steam,  of  diSerent  degrees  of 
temperature.  Gregory's  Mechanics,  vol.  ii.  pp.  55,  396,  &c. :  Brew- 
ster^ Ferguson,  voLii.  p.  408:  Bnehanan  on  Fnel,  p.  147t&c.: 
Mr.  Dalten's  tabic  of  the  fone  of  vapour,  of  eadi  decree  of  Fahren- 
heit, M  5lfa  vol.  of  Mmxws  of  Maochaster  Society;  siooe  ^3M>b> 
Usiied  in  Sth  vol.  of  NiohaUoo's  Jo«niid :  Artide  ^tearn  in  Edcju 
ckuedia  BrituDDica,  &e.  &e. 

As  to  die  iDerastatioB  «q  tfa*  in^de  of  bulcn,  I  imagine  that  the 
rarest  w*y  of  pnvcoitHig  it  is  by  using  aone  bat  water  of  the  porest 
quality :  but  uofartuoauly  that  catuwt  always  bt  ofataioad.  Having 
been  told,  that  oyster-sbeHs  suspended  in  the  boila  would  HsvcaC 
all  inerustatian,  1  latdy  ttied  the  eaperinent.  The  result  ^as, 
that  upon  exaniniag  the  boiler  at  the  end  of  a  month,  tbere  was 
found  no  difference  of  incrustation,  either  Upon  the  inside,  the 
stODC  floats,  or  upoD  the  sfaells. 

I  regaain.  Sir,  your  obedient  servant, 

a»tt«Bi,  Dec.  12, 1815.     ■  H.  T.  ElLICOMBX. 

V.  Letter frsm  Dr.Hns  respecting  Mr.  Hamy's  EaperimenU  m 

Bitacbiitg. 

(To  Dr.  liioBwii.) 

BUi,  ^^-  '^^ 

Accustomed  to  the  perusal  of  your  publication,  I  observed  in  the 

Sfith  number,  not  without  seme  degree  of  surprise,  a  letter  ad- 

dreiaed  to  soe  aeveni  yeacs  ago,  Md  sJi^  Wii44A4(  HSPfir' 
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If  the  w^ter  of  that  tettef  had  coadescencled  to  direct  his  attentioa 
to  the  article  Oxymuriatic  Acid,  in  the  Cyclopsedia,  he  would 
have  fouDd  ample  satis&ction  on  the  subjet-t  of  hb  correspondence. 
I  Bhall  content  myself  with  referring  him  and  the  public  to  that 
article,  without  any  further  remark. 

I  remain,  Sir,  with  great  respect,  yourohedlent  Servant, 

A.  Reks. 
VI.  Neib  Method  of  presenmg  Meat. 

M-  Salmon  Mauget,  a  French  gentleman  at  present  in  London, 
has  invented  a  new  method  of  preserring  meat.  He  makes  the 
joint  of  meat  undergo  a  certain  process.  Which  he  conceals.  This 
prevents  putrefaction  from  taking  place,  after  which  the  piece  of 
meat  may  be  hung  up  in  the  kitchen  and  gradually  dried. 
VII.  Gunpowder. 

A  new  mode  of  manufacturing  gunpowder  has  been  invented  in 
France,  we  befieve.by  M.  Champy,  who  is  at  present  in  this 
country.  The  grains  arc  spherical,  of  the  size  of  swan-shot,  well 
glazed,  and  composed  of  concentric  coats.  The  advantages  which 
it  possesses  over  common  gunpowder  are  that  the  manu&cture  of  it 
Is  miich  cheaper,  and  that  it  burns  at  least  six  times  more  rapidly 
than  common  powder.  A  committee  of  the  Institute  was  appdnteo 
by  Hiouis  XVIIl.  to  examine  this  powder,  before  Sonaparle  landed 
from  £lba.  They  gave  a  fevourable  report  concerning  it.  The 
mode  of  making  this  powder  has  not  been  made  public, 
VIII.   Accidents  jrom  Seating. 

Scarcely  a  winter  passes  over  without  one  or  more  fatal  accidents 
happening  from  seating  in  St,  James's  Park,  when  the  sheet  of 
water  in  me  middle  of  it  is  covered  with  ice.  When  a  person  has 
the  misfortune  to  fall  into  the  water,  by  the  brealdng  of  the  ice,  it 
is  hardly  possible  to  give  him  any  assistance.  Whoever  attempted 
it,  would  be  almcst  sure  to  share  his  iate ;  so  that  in  such  cases,  the 
unhappy  young  man  is  drowned,  though  surrounded  by  a  crowd  of 
fiieads  and  acquaintances,  each  anxious  for  his  safety.  It  is  rather 
surprising,  thai  no  precautions  have  been  taken  to  prevent  the  fatal 
effects  of  falling  through  the  ice  in  this  place.  If  a  small  light 
boat,  were  placed  by  the  side  of  the  water,  it  would  he  possible,  by 
means  of  it,  to  save  the  life  of  the  person  who  had  fallen  itH^tj^e 
water.  There  is  a  still  cheaper  an^  simpler  method  which,  Ij^- 
jjpive,  would  be  sufficient.  If  a  rope  were  at  hand,  long  enough 
to  extend  across  the  sheet  of  water,  with  a  weight  attached  to  it, Ml 
might  be  thrown  tq  the  person  who  had  fallen  through  the  i^e ;  he 
would  of  course  catch  hold  of  it,  and  might  be  drawn  out.  Two 
or  three  such  ropes  should  be  placed  at  convenient  distances  along 
the  lake,  so  as  always  to  have  one  near  at  band,  at  what  place  so- 
ever the  scaler  tills  in. 

IX.  Dew. 
^The  pbeooniHtia  of  dew  have  been  explained  in  so  satisfactory  » 
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manner  by  Dr.  Welti,  that  the  theory  of  this  part  of  meteorology 
seems  complete.  Whether,  however,  thu  ingenious  philosopher 
has  not  gone  too  far,  when  he  affirms  that  dew  is  never  deposited 
upon  gliuSf  nnles  it  be  colder  than  the  atmosphere,  the  following 
&ict,  which  I  observed  accidentally,  leads  me  to  doubt.  A  room, 
which  I  use  as  a  laboratory,  had  been  shut  up  for  several  months^ 
io  consequeoce  of  my  illness,  and  during  the  whole  of  that  time, 
no'fire  had  been  lighted  in  it.  I  entered  it  for  the  first  time  about 
the  middle  of  November.  The  weather  at  that  time  was  moist; 
bat  I  could  perceive  no  deposition  of  moisture  upon  any  part  of  the 
walls,  wooden  furniture,  or  metallic  awaratus  in  the  r«om.  But 
on  removing  a  green  cloth,  with  which  my  electrical  machine 
was  covered,  I  found  the  glass  plate  covered  with  a  copious  dew. 
Now  I  do  not  see  how  the  temperature  of  this  plate  could  have 
been  lower  than  the  wooden  and  metallic  parts  of  the  machine, 
on  which,  however,  there  was  no  dew.  The  whole  machine  bud 
been  covered  with  cloth,  so  that  the  radiadon  of  heat  was  out 
of  the  question.  I  think  it  probable  that  when  the  air  of  a  room 
becomes  saturated  wilh  vapour,  water  will  be  deposited  sooner 
upon  glass  than  upon  wood  or  metal,  perhaps  in  consequence  of  a 
greater  affinity  between  glass  and  water  than  between  wood  or 
metal,  and  that  liquid.  At  least  it  do  not  see  how  the  preceding 
fact  can  be  explanied  upon  aoy  other  supposition.  Unfortunately 
I  neglected  to  determine  the  temperature  of  the  glass,  the  import- 
ance oF  the  phenomenoa  not  bavmg  occurred  to  me  till  afterwards. 
That  of  the  room  was  about  43°. 

X.  BUliott^que  Britatmi^. 

Tbe  present  state  of  Europe  has  induced  the  Editon  of  this 
interesting  work  to  extend  their  plan.  Many  common  political 
interests  will  have  a  tendency  to  bring  nations  together,  how  dif- 
ferent soever  their  language,  manners,  and  religion  may  be.  To 
the  indifference,  or  rather  the  hatred,  which  has  so  long  kept  them 
at  a  distance  from  each  other,  will  succeed  a  reciprocal  curiosity,  a 
desire  to  cotomunicate  the  treasures  of  knowledge  of  every  kind  which 
faa\e  been  accumulated  by  each  nation,  and  to  make  every  people 
partiinpste  in  the  discoveries  of  all  the  others.  Tliis  commerce  of 
exchanges,  equally  .advantageous  to  all,  will  have  a  powerful  ten- 
dency to  maintain  unicm  among  them.  Tbe  antisocial  prejudices 
will  be  gradually  replaced  by  an  enlightened  sentiment  respecting 
the  advantage  of  a  liberal  system  of  communica lions ;  and  benevo- 
lence will  ultimately  assume  the  place  of  hostility. 

The  editors  of  the  Bibliotheque  Brilanoique  have  directed  their 
views  towaple  this  desirable  result  with  perseverance,  aad  not  with- 
out some  success,  during  a  period  of  20  years.  At  present  they 
i^ve  conceived  the  idea  of  extending  their  plan  without  changing 
tjie  Epiiit  of  the  work,  and  of  henceforth  giving  to  their  publication 
tlie  oune  of  Siblioth^ue  Universelle  des  Scieifces,  Belles  Liettres, 
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ft  Arti.    The  wodc  uoder  thi*  title  will  form  a  oontinoatira  of  ttir 
Bibltoth^ae  BritaDoique,  though  it  will  entmce  «  widet  field. 

This  new  Bibliotb4que  will  ooatain  every  thiw  genenlly  i&te-  ' 
KftiDg  ia  the  litcraiy  »d  scieatiEe  jounwb  of  Fnaofie,  'Eogtwd^ 
Germaoy,  and  Italy,  and  particularly  extracts  from  oripnid  works 
on  the  Kiances,  the  arts,  and  literature;  and  under  the  bead  iiHio' 
graphy,  a  notice  of  the  principal  wwIib  which  shall  8|^»ear  in 
'  Eun^.  The  work  in  cootequence  will  btconte  ap  univ«Ml  me- 
diutn  of  periodical  eommunications. 

The  central  Bituati(»i  of  Switzeriand  u  ftvourable  to  aa  under- 
taking of  this  nature ;  and  Geneva,  from  its  literaiT  «atahliahiD«ntSj 
and  the  reputation  of  its  phikKc^bers,  ii  fortunately  placed  to  coo-* 
stitute  the  tbcus  of  such  communioitionB.  Its  political  neutrality, 
at  pretent  so  well  secured,  and  that  which  the  edtfon  have  almn 
professed  in  the  mott-difficult  limes,  is  a  sufficient  security  of  tbe 
inipiirtiaHty  which  will  always  chancterise  the  Bibliotheqw  Uoi-' 
tanselle. 

XL  Nolke  respecting  Six's  Thermometer. 

The  thennonieter  of  Sue  ii  liable  to  an  accident  which,  if  not 
attended  to,  may  very  much  impair  tbe  accuracy  of  its  indicaticnia. 
A. small  p(Htion  of  air  is  liberated  from  the  alcohol  it  contains, 
which,  getting  into  the  tube,  is  found  sometimes  to  increase,  till  it 
occupies  as  much  as  5°  in  the  scale,  nukiiw  the  results  so  much 
too  high,  Tliis  happens  annually,  at  tbe  mat  approach  of  frgsty 
weather.  The  remedy  is  to  bring  the  iostrument  to  die  fire,  ud 
cause  the  bubble  to  pass  to  and  fro  in  the  warm  spirit,  getting  it,  if 
possible,  into  the  large  tube :  by  which  means  it  is  gradually  ab- 
sorbed, and  does  not  soon  reappear. 


Article  V. 

ScierUific  Books  in  handy  or  in  the  Pres$> 

Mr.  Bracy  Clark,  Veterinary  Surgeon,  ofGStapur-atreet,  haaintlic 
Preas,  inteoded  for  speedy  publication,  a  Treatise  on  the  Boti  of 
Horses,  aad  other  Domestic  Antmalt,  beiag  a  reprint  of  bis  trsatiae 
on  that  subject  formerly  published  in  tbe  Liumeaa  Socie^s  Trans- 
actioDs,  with  numerous  ana  interesting  Additious.  He  has  introduced 
an  account  of  a  newly  discovered  race  of  Flies  bred  io  the  living 
bodies  of  Animals  in  America. 

Dr.  Clanny,  of  Sunderland,  will  ^eedily  publish  a  Treatise  on  tbe 
Mineral  Waters  of  Gilsland,  in  which  he  will  give  tbe  Medical  Pro-  . 
perties  and  Chemical  Analysis  of  these  Waters. 

Dr.  Henning,  of  the  Hot  Wells,  Bristol,  authorof  an  Inqtnry  mto 
tbe  Pathology  of  Scrofula,  is  preparing  for  the  press  a  wok  on  Pul- 
monary Consumption,  which  will  be  ready  lor  pnUlcatiiHi  early  in  tke 
epring. 
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REMARKS. 

ElevtHlh  Moltlh.—2S.  Scrrne,  nltli  hoar  froit.  S4.  Hoar  froK :  light  rain  for 
a  fen  miauies,  p.  m.  S5.  Hoar  frost,  vilh  Cfrrsttradii  in  (he  horicas :  Bteady 
brMzr.  26,  Uoar  froal :  (he  cliiudi  coloured  at  ana-riae :  rlear,  p.  m. 
ST,  a.  m.  Ovrtcatt':  aaiae  ligbt  rain,  a,  m. :  Cumn'u  capped,  and  iucwculadng 
wi(h  CuTDifriilH,  p.  m.  S8.  /ine:  (be  grannd  tightly  coversd  with  granular 
■nan.  S9.  Hoar  friul:  abnut  one,  p.  m.  a  tlight  inow,  BnuiDlw,  and  in  ilan: 
in  the  evening  a  ml((  over  the  maribtt;  and  at  about  SB  SI/  p.  m.  a  bcitliani 
meteor.  It  meipbled  aiiiy-Tockel,  and  fell  almost  directly  do «pn  with  an  unifomt 
notion,  blaaing  out  larger  before  it  became  extinct.  This  meteor,  with  Iho 
others  which  I  lately  eaw  in  the  same  quarter  (8.  W.)  paulng  in  tbeuune  track  at 
abont  a  minute's  ioterral,  had  veiy  mnch  the  appearance  of  a  limpte  electrical 
discharge  between  two  horizontal  beds  of  eland  at  different  elevalloua. 
30,  a.  m.  Wei :  p.  m.  clondy,  the  ivind  riling  at  S.  and  8.  E. 

Tmelftk  MaMK—l.  Mnch  wind  and  early,  with  rain.  9.  Fine,  a.  m.  witb 
GfTostratui  1  then  CNmuIu,  with  Cinua.  S,  a.  m.  Very  dark,  with  clouds:  wiud 
S.E.t  p.  m.  AnBulMlratM,  after  which  Nimbus  ip  the  hariioni  (be  new  moon, 
cnnipicnaua  in  an  opaque  twilight,  4.  A  wet  morning  :  windy  n.(  8.  W.;  in  tbc 
fare  part  of  the  night  mnrh  wind.  A.  Notwithttandini;  the  dr^neu  of  the  air, 
which  was  alto  clear  be^DW,  there  naa  thla  forenoon  a  •ontlnuoui  cloud  above  at 
a'great  height,  with  a  hollow  sound  in  the  wind.  Wis  hadatteady  rain  afler  this, 
and  a  gale  of  wind  in  the  night.  6.  Much  wind:  Camilla,  with  Cirroif rnfiu i 
wet,  p,  m. :  a  gale  ihrougli  the  night,  shifling  to  If.  and  N.  E,  7.  a.  m.  Clondy  ( 
Itie'barnnteier,  nhich  the  N.  W.  wind  failed  to  bring  up,  now  rise),  with  a  COD- 
linued  hard  galr  from  N,  E^  <  the  hygrumeter  receded  to  Sl°  :  in  the  evening  the 
taoon's  di(k  appeared  tmall,  and  its  light  ECanty,  llioagh  no  viiible  cloud  inter- 
vened. 8.  Clear,  dry,  windy  morning,  9.  Steady  bieeze,  clear:  bygr.  receded 
to  48°.  10.  a.m.Slert;  luiiar>alo,  evening.  13.  For  these  three  daji  paM  wa 
have  had  a  pleafaul  clear  air,  with  a  fragrant  sntel),  like  (hat  which  eihalnrrom 
the  dry  turf  afcer  showers.  13.  a.  m.  Ctaiidy :  drizzling:  the  wlndowB  of  a 
jooin  wilhnut^fire,  fur  the  first  time  thi«  season,  collect  moisture  en  (he  ONlifdc, 
leioainingdry  within  :  sonudt  come  louder  than  uiual  from;the  Tf.  E.  14.  Hoar 
frost  1  a  Bne  day  :  after  dark,  ainnar  corona,  occasioned  by  bars  of  Cirrut  point* 
iiig  N.  and  8.,  and  appearing  to  converge  in  the  horizon.  These  anon  pasted  to 
CirroMraftH,  and  were  followed  hy  wind  and  rain  from  Ihe  southward.  15.  Mnch 
wiiid:  cioudv :  some  rain.  A  very  itarmy  night,  with  ahowers  IS.  C^imttJii*, 
miied  with  CirrDitraJui  i  early  In  the  afternoon  the  lofty  summits  of  the  former, 
rising  from  a  foreground  of  the  latter  on  Ihe  £.  horizan,  preiented  the  resemblance 
of  ^n  Alpine  landscape.  In  the  evening,  and  on  IT,  a.  m.  Ihe  wind  N.  W.,  with 
Nimbi,  bringing  snne  snow,  followed  by  much  clsud,  and  a  gale  at  evening. 
IS.  Fine  day.  19.  Hoar  froet,  cl^ar:  then  overcast  from  Ihe  south,  and  some 
(now  in  large  loose  grains.  In  Ihe  evening  more  inow,  followed  by  rain  from  S. 
80.  a.  m.  Cloudy:  much  wind  at  S.,  with  a  hollow  sound:  min  p,  ra,  and  a  gale 
through  Ihe  night.  SI.  Fine  morning :  the  ground  slightly  frozen.  SS.  Verj 
white  frost :  Cirrui  above,  and  CirroUralia  [o  Ihe  S,  E, :  a  little  granular  snow  nu 
the  ice.    finow  in  Ibe  night. 

>    ■  RESULTS. 

Wioda   variable,  but  with  a  larger  proportion  of  Northerly  than  uioal  at  th(a 

Barometer:  Crealest height .30'58 inchea i 

>  Least 98-85  inches; 

Mean  of  (be  period  89-839  Inches, 

Tbarmomeler  1  Greatest  height .'., flS* 

Lenti .as* 

Mean  of  [he  period S6-(ie^ 

Mean  of  the  hygrometer,  S0°.     Rain,  8'lit  iuchei. 

ToTTEKSAK,  Taclfth  Msntli,  9$,  1815.  L.  BOWAJtD. 
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Article  L 

Observations  en  the  present  State  of  the  Mathematical  Sciences  in 
Great  Britain. 

(To  Dr.  Thomson.) 
SIR, 
1.  HAVE  lead  with  considerable  interest  in  the  34th  number  of 
the  j^Tmah  of  Philosophy  your  liberal  and  judicious  remerks  on  the 
present  depressed  state  of  the  mathematical  sciences  in  this  country; 
a  country  which,  with  regard  to  the  aaalytical  branches  of  them, 
may  be  considered  as  their  native  soil ;  n  country  which  boasts  of 
having  produced  a  Newton,  a  Barrow,  a  Cotes^  and  many  other 
mathematicians  of  the  first  order,  whose  names  will  ever  be  imm6r- 
talized  in  the  annals  of  those  sciences. 

You  have  endeavoured  to  point  out  the  cause  of  this  humiliatinr 
reflection ;  and  i  perfectly  agree  with  you  to  the  extent  to  which 
you  have  carried  your  observations;  but  I  think  Taara  might  be 
said,  and  ought  to  be  said,  on  the  subject ;  and  I  hope,  theTefare^ 
you  may  be  induced  to  give  publicity,  through  the  medium  of  your 
Journal,  to  the  following  remarks,  whicli,  whatever  may  be  their 
defects  and  Inaccuracies,  are  certainly  dictated  by  no  other  motive 
than  an  anxious  and  honourable  feeling  for  the  scientific  character 
of  England. 

It  is  to  me,  and  doubtless  to  every  Englishman,  a  painful  con- 
sideration when  he  reflects  that  this  country,  once  the  fevourite  seat 
of  the  mathematical  sciences,  and  the  character  of  whose  natives  ia 
10  well  calculated  for  penetrating  to  the  depths  of  those  speculative 
trtths,  should  have  fellon  frotn  the  first  rank  of  scientjnc  nations 
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to  so  humiliating  a  distance  e\'en  below  mediocrity;  yet  truth  and 
candour  require  the  ackoowledgment. 

For  the  last  30  years  the  mathematics  have  been  pursued  od  the 
Continent,  and  particularly  in  France,  with  an  ardour  and  perse- 
verance that  ensured  the  success  with  which  that  pursuit  has  been 
attended  ;  while  in  this  country,  if  they  have  not  retrograded,  they 
have  at  least  remained  nearly  statitihary.  I  do  not  mean  to  assert 
that  we  have  no  mathematicians  who  have  kept  pace  with  the 
general  improvements;  1  mean  only  that  the  greater  part  have  not; 
and  that  we  ha7e  none,  or  very  few  works,  that  4e  can  refer  to  as  a 
fevourable  specimen  of  English  science;  while  in  France  how  many 
distinguished  mathematicians  has  not  the  above  short  period  pro- 
duced ?  and  how  many  brilliant  discoveries  do  we  not  owe  to  their 
persevering  industry  and  genius?  The  names  of  Laplace,  La-- 
grange,  and  Delambre,  Without  enUBientrnl^  hikny  others  of  nearly 
equal  eminence,  will  add  more  real  splendour,  and  more  durable 
monuments,  to  the  glory  of  France,  than  all  the  victories  that  have 
been  achieved  by  her  arms;  the  one  is  transient,  and  may  be 
eclipsed  by  reverses;  the  otbbr  is  immotable,  like  the  truths  from 
which  it  emanates. 

If  we  even  tlirn  to  HoasiA,  a  countiy  bnt  just  emerging  from 
barbarism,  we  shall  find  tluit  it  can  boast  of  its  mathematicians  that 
would  put  £nglish|nen  to  the  blush.  Examine  the  Petersburg 
Memoires,  and  compare  them,  in  ^int  of  tuathematical  discussion, 
with  the  Transactions  of  the  Royal  Society,  and  I  am,  afraid  that 
Englatid  would  be  a  lo«er  by  toe  oomparisoa.  The  Memoirs  ot 
Benin,  before  the  late  fatal  degradation  of  Prussia,  were  equally 
honourable  to  the  scientific  character  of  the  Government  and 
pec^le.  Even  the  little  state  of  Brunswick  has  to  boast  of  a  mathe* 
tnatician  of  the  first  order;  afid  Gaoss,  in  his  turn,  has  the  proud 
satisfaction  ef  acknowledging  the  patronage  and  protection  of  the 
head  of  the  state.  Olbers,  Arbogast,  and  Burckhart  have  each  also 
done  much  for  the  honour  of  Germany.  Sweden  is  anotlner  country 
rapidly  risii^  in  its  scientiBc  character,  and  even  already  holds  a 
disfihguished  situation  in  this  respect  amongst  the  nations  of 
Edro])e.  ,  Denmark,  again,  has  its  academy  and  prize  essays; 
while  England  alQtie — England,  the  first  nation  in  Europe  in  e,very 
other  respect,  remains  stationary,  and  feds  lierself  inf^rbr  in  tlie 
cultivation  of  those  sciences  which  have  ever  been  cherished  by  all 
civilized  states,  both  ancient  and  modern. 

There  may  be  some  'persons,  who  have  thought  little  on  this 
aubject,  that  may  be  led  to  think  this  representation  too  strong, 
that  the  picture  is  ovefxjhargpd,  and  that  the  writer  is  one  of  those 
anti-pBtnotic  souls  who  would  wish  to  elevate  9)1  that  is  foreign  at. 
t^  expense  of  every  thing  thdt  is  English..  There  is,  perhaps,, 
unfortunately,  such  a  class  of  men  in  this  country ;  but  if  I  knpw 
m^y.  own  heart,  I  am  as  directly  of^xsed.  Jo  such  principles  as  the 
'  antipodes  of  the  opposite  beini£|>heres.     My  vi«w  is  not  to  depre- 
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ciate  English  talents,  but  to  prove  that  talents  of  the  first  order  are 
kept  here  in  a  dormaot  state,  for  want  of  due  encouragement,  and 
the  means  of  bringing  them  into  proper  activity.  It  may  not  be 
smiss,  however,  in  order  to  clear  myself  entirely  of  such  suspicion, 
to  draw  a  slight  comparison  between  the  productions  of  the  FrencK 
and  English  press,  as  far  as  relates  to  the  mathematical  sciences, 
within  the  last  20  or  SO  ye&rs ;  and  in  order  to  do  this  the  more 
Cfiectually,  I  shall  divide  those  productions  into  three  classes,  vik,  : 
I.  Real  inventions  and  discoveries;  2.  Extensions  and  improre- 
ments  to  principles  previously  established;  and,  3.  The  new  editions 
and  translations  of  the  most  celebrated  ancient  authors. 

To  the  first  class  belong  the  Theorie  des  Fonctions  Analytiques, 
b]r  Lagrange ;  the  Mecaniques  Analytiques  of  the  same  author ;  to 
which  we  may  also  add  his  Resolution  des  Equations  Numeriques: 
the  Descriptive  Geometry,  hy  Monge,  and  the  new  Calculus  of 
Probabilities,  by  Laplace,  are  also  works  of  the  same  kind,  each 
having  added  many  important  discoveries  to  our  previous  stock  of 
knowledge,  and  furnished  us  with  the  means  of  still  increasing  them 
by  further  researches :  and  if  we  only  allow  ourselves  to  step  across 
me  Rhine,  we  may  add  to  these  the  Calcul  des  Derivations,  by 
Arbogast,  and  the  Disquisitiones  Arithmeticse,  by  Gauss. 

Now  what  has  the  English  press  produced,  in  the  same  period,  of 
a  nature  that  can  be  compared  with  any  of  those  original  produc- 
tions? I  am  afraid  not  even  one  solitary  volume  I  I  say  nothing 
of  OUT  I^ilosophical  Ti^nsactions ;  because  whatever  may  ha^e 
appeared  there  will  doubtless  find  an  equivalent  in  the  Memoirs  of 
the  National  Institute.  Thus  far,  then,  I  hope  I  have  acquKted 
myself  of  an  exaggeration  in  my  former  statehient. 

Let  us  now  examine  the  second  class  of  works,  in  whidi  exten- 
sion has  been  given  to  principles  previously  established. 

The  most  distinguished  work  of  this  kind  is  the  Mecaniques 
Celestes,  by  Laplace;  for  which  we  can  boast  of  no  equivalent  in 
English.  The  Catcuf  Differential  et  Calcul  Integral,  by  i^croix, 
jnay  also,  without  much  violation  of  our  classification,  be  intro^ 
duced  under  this  head,  which  work,  without  naming  many  other 
respectable  performances  of  the  same  kind,  will  not  only  not  find 
its  equal,  but  no  work  with  which  it  can  be  in  any  way  compared 
in  our  language.  The  same  may  be  said  of  the  Geodesic,  by  Puis- 
sant; the  Cieometrie  de  Position,  by  Carnat;  the  Hydrbdyna- 
miques  of  Bossut ;  the  Astronomical  Tables,  by  Burckhart ;  the 
Trigonometrical  Tables  answering  to  the  new  division  of  the  circle 
by  Borda;  the  Mecaniques  Hydrauliques,  by  Prony;  the  Theory 
<rf  the  Planets,  by  Gauss ;  and  the  Histoire  des  Mathematiques,  hy 
MontucU. 

With  respect  to  the  Base  du  Systeme  Metrique  Dacimal,  w<  have 
a  work  worthy  of  comparison  in  the  Trigonometrical  Survey  of 
England;  but  this,  it  will  be  observed,  is  a  national  undertaking, 
and  protected  by  the  Government,  and  therefore  adds  strength  to 
the  argument  I  shall  endeavour  to  establbh ;  that  protectioo  is  all 
G  2 
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that  ia  wanted  to  place  British  science  upoD  a  footing  of  equality  at 
least  with  that  of  any  nation  in  Europe.  The  same  remark  will 
apfily  to  the  determination  of  the  density  of  the  earth  from  the  ob- 
servations made  on  Mount  Schehelian  by  Dr.  Hutton,  and  the  nev 
system  of  gunnery  founded  on  experiment  by  the  same  author ;  the 
former  having  been  carried  on  under  the  patronage  of  the  Koyal 
,  Society,  and  the  latter  under  that  of  the  Board  of  Ordnance.  The 
Nautical^  Tables  by  Mendoza  Rios  were  also  handsomely  patronized 
by  some  of  our  public  boards.  We  ought  also  to  mention  here  the 
large  Logarithmic  Tables  of  Taylor,*  constructed  under  the  duec- 
tions  of  ihe  Board  of  Longitude. 

There  is  sometliing  extremely  unpleasant  in  any  attempt  to  CBU- 
merate  the  performances  of  English  authors  as  contrasted  with  those 
of  similar  works  by  foreigners,  or  I  would  now  go  over  a  recital  of 
all  the  principal  English  authors,  and  show  that  for  every  work  that 
our  press  has  produced,  an  equal  or  superior  one  of  the  same  clas«, 
may  be  found  in  France ;  1  shall,  therefore,  merely  mention  He- 
lambre's  and  Vince's  Astronomy  as  equivalent  performances,  and 
then  leave  every  British  mathematician,  who  has  favoured  the  pu^lie 
with  any  production,  to  select  for  himself  an  equivalent  work  in 
France;  after  which  1  am  convinced  that  all  those  which  I  have 
already  enumerated  will  remain  unredeemed  by  any  English 
claimant. 

As  to  those  publications  which  &11  within  the  class  of  school 
hooks  or  elementary  treatises,  they  form  no  part  of  our  present 
consideration ;  our  books  of  this  class  are  probably  superiw  to  those 
of  France,  unless  indeed  the  ide^  of  simplification  (which  is  the 
great  object  of  this  class  of  writers]  is  not  carried  too  far,  so  as  to 
render  what  ought  to  be  a  mental  exercise  a  mere  practical  and 
mechanical  operation,  which  I  am  ^fraid  is  too  frequently  it^e  case. 

The  comparison  that  is  thus  drawn  between  the  English  and 
foreign  works  of  this  class  is  more  favourable  to  us  than  in  the 
former  enumeration  of  original  performances ;  but  after  all  it  musf 
be  considered  as  a  very  unfavourable  specimen  of  English  science. 

With  regard  to  the  third  class,  viz.  of  new  editions  and  transla- 
tions of  ancient  authors,  we  shall  be  found  still  more  deficient. 
What  have  we  to  produce  against  the  splendid  edition  of  the  - 
Almagest  of  Ptolomy,  in  Greek,  Latin,  and  French,  by  Halmer; 
the  new  Greek  edition,  with  a  Latin  and  French  translation  ,of  All 
the  Works  of  Euclid,  by  Peyrard ;  the  French  translation  of  th<! 
Works  of  Diophantus  and  of  Apollonius,  by  the  same  author;  both 
of  which  are  either  now  publislied,  or  in  the  course  of  publication  j 

•  Nolh'm^  showi  more  dEBTly  the  litlte  allenllan  paid  (o  malhrmalinl  pamiltk 
In  this  country  (ban  Ihe  falloHing /acf:  tbat  400  copin  dT  the  abuie  importaiil 
walk,  aud  a  great  many  or  the  Seisgesiioal  Tables  oF  Ihe  loiDe  kulhor,  Bie  now 
drposiled  fur  Btawage  ia  ao  old  nindinill  on  tbe  butilen  sf  one  of  tbe  laJcn  Iq 
WnlmorelaDd,  to  nhich  place  they  i*ere  lalel;  rvniared  by  llw  aephew  qf  lb* 
anitior,  tbere  nnl  beinK  a  suScient  call  for  (ben  W  defMj  Ike  txftvtn  «f  vu^ 
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and  the  French  translation  of  the  Works  of  Archimedes  ?  Unfor- 
tunate!/, we  have  not  a  single  volume  of  a  similar  description  to 
place  to  the  credit  of  England ! 

The  ivories  that  I  have' above  enumerated,  the  reader  will  be 
aware,  are  bat  a  few  out  of  a  great  number  that  might  hftve  been 
produced  in  defence  of  my  argument ;  but  those  which  have  been 
selected  may  be  considered  like  stars  of  the  first  magnitude  in  a 
constellation  of  discoveries  and  improvements,  Tliey  are  inter- 
mingled with  a  thousand  minor  objects,  which,  though  they  seem 
to  add  to  the  general  brilliancy,  present  nothing,  when  separately^ 
examined,  worthy  of  our  fixed  regard  and  attention.  Tliis  is  roost 
undoubtedly  the  case  with  a  great  number  of  the  present  FreRch 
authon ;  who,  by  attempting  to  imitate  the  distinguished  geometers 
above  referred  to,  without  any  of  the  talent  nctJessary  for  such  pur- 
suits, have  run  into  the  most  ridiculous  absurdities,  which,  with  the 
smatterers  in  those  sciences,  pass  for  profound  end  learned  disquisi- 
tions, for  no  oiher  reason  but  because  they  are  abstruse  and  unin- 
telligible. Bven  many  of  the  most  celebrated  mathenistical  authors 
of  that  nation  are  not  without  censure  in  this  respect ;  a  simple 
fact  simply  related  has  no  charm  for  a  Frenchman ;  nothing  appears 
grand  in  his  eye  until  it  is  enveloped  in  some  spleniilid  mystery,  and 
ushered  into  the  world  in  all  the  "  mazes  of  a  mystical  confusion." 

The  great  object  of  a  French  mathematician  is  gsneralizatbn, 
and  simplicity  seems  to  be  regarded  by  him  only  as  a  mark  of  in- 
ferior geniui.  Siill,  however,  I  am  not  aware  of  this  mania  having 
been  carried  by  any  of  them  to  so  great  a  length  as  it  has  been  by 
one  of  their  humble  imitators  in  this  country,  who  has  lately  shown 
bis  ingenuity  and  want  of  judgment  by  demonstmting  the  47th 
proposition  of  Euclid's  first  book,  by  means  of  the  doctrine  of 
generating  funetions ! 

Such  attempts  as  these  are  absurd  and  ridiculous.  It  is  not  by 
intricate  formula  and  refined  quackery  that  the  character  of  English 
science  is  to  be  established.  It  was  not  specious  reports  and  gasco- 
nading bulletins  that  rendered  the  English  arms  triumphant,  but 
plain  statements  of  facts,  well  concerted  measures,  and  steady  per- 
severance. It  was  these  that  crowned  our  arms  with  victory,  and 
placed  our  officers  in  the  first  rank  of  military  heroes;  and  the 
same  measurcfl  would  as  assuredly  lead  the  British  mathematicians 
to  equal  scientific  pre-eminence. 

After  the  above  statement,  I  should  hope  not  to  be  accused  of 
any  unjust  partiality  for  French  science.  Although  T  have  endea- 
voured to  do  ample  justice  to  the  geometers  of  that  country,  1  have 
glanced  at  their  defects  as  well  as  their  merits ;  buth  are  perhaps 
characteristic  of  a  people  by  whom  every  thing  is  done  to  excess ; 
hot  after  all  deductions,  it  is  impossible  to  deny  that  the  mathema- 
tical sciences  in  France  have  been  carried  to  an  extent  never  before 
known,  while  in  England  they  have  remained  in  a  state  of  almost 
total  stagnation  for  nearly  half  a  century. 

I  shall  next  endeavour  to  ascertain  the  causes  to  which  we  must 

6 


94  On  the  present  State  of  the  [Fsm. 

attribute  this  fatal  luspensioD  of  scieDtiSc  energy  in  this  couDtiy,  h 
br  at  leaat  as  relates  to  mathematical  subjecti. 

There  is  perhupa  no  scieoi^e  more  likely  to  be  pursued  for.  the 
mere  love  of  the  pursuit  than  matheDmici.  'Vhe  sublixnity  of  many 
of  the  problems  which  fell  within  the  range  of  its  iavestigatitHu  ] 
the  simple  and  inieresiing  nature  of  the  lans  which  it  disooven  in 
circumstances  where  an  uninformed  observer  would  suppose  thein 
under  no  controul  or  limitation ;  the  numerous  abttract  relatiotu 
and  cunous  coincidences  perpetually  presenting  themselves,  scune- 
times  the  most  unexpectedly,  to  the  eye  of  a  mathematical  invest!* 
gator,  are  certainly  well  calculated  to  excite  a  love  for  the  study, 
independent  oi  any  other  reward  than  the  mental  gratificBtioa  with 
Whica  it  is  attended.  But  this  gratifrcatjon  is  incomplete,  or  at 
least  weakened,  if  a  man  cannot  communicate  his  discoveriea  to 
others ;  and  the  great  impediment  an  English  mathematician  ex- 
periences in  this  lespect  ii  undoubtedly  one  of  the  mOst  serioui 
causes  of  the  low  state  of  those  suieotes  in  this  country;  and,  on 
the  contrary,  the  faciliiy  which  French  authors  find  in  the  publica- 
tion o£  their  peiformancea  will  also  account  in  a  great  measure  foe 
that  extraordinary  prepress  noticed  in  the  preceding  part  of  this 
^cle. 

The  expenses  <^  publication  in  France  are  not  half  what  th'ey  are 
jp  ErDgland ;  at  the  same  time  the  prevalence  of  the  French  lan- 
guage is  such  as  to  give  them  all  Europe  far  a  market ;  while  lh« 
£^ngtish  author  can  only  look  forward  to  a  few  readers  in  his  own 
country;  and  tins  few  is  still  further  diminished  by  the  absurd  par- 
tiality which  our  mathematical  amatettrs  have  contracted  for 
French  authors,  without  being  able  to  a{^reciate  either  their  merits 
or  defects,  of  which  both  may  be  found  in  great  abundance. 

The  arts  and  sciences  have,  or  at  least  ought  to  have,  no  exclusive 
country;  let  genius  and  talent  be  encouraged  wherever  they  are 
ifouQd.  1  would  no  more  excite  any  unworthy  jealiHiay  aeainst 
French  science,  if  it  was  in  my  power,  than  1  would  against  that  of 
England-  No  one  is  more  ready  than  myself  to  do  ample  justice 
to  the  ability  and  talents  of  the  celebrated  authors  of  that  nation. 
What  1  feel  disgusting  is,  that  little  or  no  distinction  b  here  made 
between  their  works  of  real  merit  and  those  of  no  merit ;  and  that 
the  partiality  for  French  works  generally,  and  a  directly  opposite 
feeling  with  regard.^o  those  of  England,  should  be  suffered  to 
cerate  to  the  disadv^age  of  British  science  ;  yet  such  has  vofor- 
tuhately  been  the  case;  and  it  is  doubtless  one  great  cause  of  that 
stagnation  or  depression  which  gave  rise  to  these  observations. 

It  is  not,  however,  to  the  peculiar  advantages  of  cheapness  and 
rirculation  otih/  that  we  have  tg  look  for  the  astonishing  progress  of 
tlte  mathematics  in  France ;  we  shall  find  another  important  sri- 
mulus  in  the  constitution  of  the  French  Academy.  Here  tve  find 
certain  of  its  members  in  the  possession  of  liberal  pensions,  with 
leisure  to  pursue  their  investigations,  and  the  means  of  making 
tben  |»iblJo  throu^  the  mediuip  of  their  memour.    We  find  als^ 
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every  year  subjects  proposed  for  prize  essays  of  2,000  apd  3,00Q 
franca,  open  to  the  competicion  of  every  one  wbo  feeb  himMU 
idequate  to  the  proposed  inquiry.  Now  what  hnre  we  in  Ei^llana 
of  a  similar  klqa  to  eidte  tne  eSoru  of  our  own  matbematiciaiu  } 
Nothing  whatewert  if  we  except  the  Ct^leian  medal  f>f  tbe  Rwal 
Sopiety  ;  and  even  this  is  sometimes  not  voted  for  ouoy  ittcceasire 
yean.  Besides,  as  this  is  not  the  reward  of  any  paxticHlar  effiirt,  it 
^s  not  esciie  liiat  emulation  a  prize  subject  is  calculated  to  pro* 
duce.  X  say  noiliing  of  the  intripsic  value  of  this  solitary  prize. 
I  am  aware  tiiat  honoifrable  distinction  has  more  charms  for 
naen  of  ^ience  than  pecuniary  reward ;  hut  stiU  if  ^  little  of  thf 
latter  were  blended  with  the  former,  it  woqld  not  be  the  le«  scceptr 
able  on  that  account.  The  value  of  tbe'French  prize  is  about  125/.} 
which,  considering  the  circumstaoces  of  thf  two  countries,  ii 
Dearly  equivalent  to  200  guineas  iu  thii ;  and  I  am  persuaded  fev 
of  pi^r  philosophers  would  despise  an  honorary  distinction  because 
\t  broiignt  with  it  a  prize  of  200  guineas.  That  sum,  however,  or 
j^alf  of  it,  cc^veried  into  two  gold  medals,  ^d  dignified  with  the 
ti|Ie  of  the  Royal  Annual  Prize,  would  not  &i|  w  producing  u 
great  qp  inkpfpvement  in  the  mathematical  sciences  of  England,  as 
the  patronage  of  his  present  Majesty  e&ected  in  the  ^ne  afts ;  and 
pa^iiy  as  are  the  blessings  and  advantages  we  owe  to  his  paternal 
reigo,  the  historian  will  not  neglect  to  record  the  pfogress  in  tl(C 
arts  as  qpe  of  iis  distinguishing  features. 

With  regard  to  the  pensipned  philosophers  of  France,  I  will  iKit 
iD&ist  on  t)iat  point;  but  shall  merely  observe,  that  sgch  of  our 
situations  as  most  reseuhle  tbecq  (such,  for  instance,  as  tlie  ttoaourT 
nble  ppst  of  Astronomer  Boyiil)  should  only  be  bestowed  upon  meq 
who  have  distinguished  themselves  by  their  talents  and  devotedaeif 
to  the  sciepceS]  and  who  possess  the  requisite  qualifications  for  dis- 
chargiiig  iheir  duty  in  them,  with  credit  to  tbem^lves,  and  iq  fhi^ 
ttonour  of  their  country. 

|4qt  only,  hoiyever,  is  there  oo  stimulus  of  the  bind  above  re- 
fcrred  to  held  out  to  our  mathematicians,  but  those  honours  and  disr 
tinctjont  which  it  is  in  the  power  of  our  Iloyal  Society  to  bestoof 
^Fe  dealt  out,  to  that  class  of  men  at  least  we  are  speaking  of,  with 
a  very  chary  hand.  It  would  be  scarcely  credible  in  f  foreign 
country  that  not  a  single  member  of  tt)e  mathematical  class  of 
either  of  opr  two  great  military  institutions  have  bad  the  honour  of 
a  Fellowship  bestowed  upon  them  by  the  Koyal  Society.  There 
.  are,  i«e  believe,  seven  or  eight  mathematical  professors  in  th^ 
Uoyai  Military  College  at  Sandnurat ;  about  the  same  number  at  the 
lioyal  M'ji^iy  Academy  at  \yooIwich ;  and  about  fwo  of  three  at 
the  Royai  Naval  College  at  Portsmouth  ;  and  not  an  individual  of 
any  of  them  has  ever  received  th^t  distinction.  This  surely  cannot 
be  attributed  to  disqualification  in  point  of  talent;  for  amongst 
■these  geptlemf  n  will  undoubtedly  be  found  some  of  the  first  mathe- 
maticians in  England ;  and  on  one  of  them,  in  particular,  the 
Society  has  conferred  the  higlieat  honour  (^  tias  la  its  power  to 
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bestow — die  Ct^leian  medal  j  but  I  have  not  yet  heard  of  his  being 
i:omplimented  with  a  Fellowship.*  To  what,  then,  are  we  to 
attribute  these  exclusions  ?  If  they  arise  from  the  paltiy  pride  of 
pircu Distances ;  if  genuine  scientific  acquirements,  and  irreproach-  . 
able  moral  conduct,  are  not  considered  as  equivalent  to  gaudy  equi- 
pages and  large  establishments;,  if  the  latter  are  preferred  to  the 
former  in  the  selection  of  its  memhers ;  the  Royal  Society  may 
boast  of  being  the  richest  scientific  association  in  Europe,  but  it 
will  nerer  be  esteemed  the  most  learned, 

I  have  now  gone  over  what  I  coosider  to  be  the  principal  prevent- 
ing causes  to  our  progress  in  mathematics,  viz. :  first,  the  impos- 
sibih'ty  of  publishmg  without  an  almost  certain  loss  any  mathema- 
tical work  beyond  the  mere  class  of  elementary  treatises ;  secondly, 
that  no  stimulus  is  held  out  to  produce  emulation ;  and,  thirdly, 
that  these  sciences  are  not  patronized  and  protected  by  our  prin- 
cipal scientific  institution ;  an  English  mathematician  having, 
therefore,  neither  to  look  forward  to  pecuniary  remuneration,  nor 
to  honorary  distinction,  it  is  not  surprising  that  so  few  of  them 
pursue  the  subject  further  than  is.necessary  for  taking  their  degree 
with  reputation  at  the  University,  or  to  qualify  them  for  such  situa- 
tions as  they  may  have  obtained  elsewhere. 

The  mathematical  ejcamination  at  Cambridge  is  certainly  very 
respectable,  but  tbe  importance  of  it  is  rather  apparent  than  real ; 
there  appears  to  be  a  defect  in  the  system,  not  arising  from  any 
want  of  talent  and  knowledge  in  the  professors,  not  in  any  want  of 
value  and  escellencies  in  their  lectures,  nor  in  any  deficiency  in 
activity  or  ability  in  the  private  tutors,  but  in  the  nature  of  the 
stimulus,  which  is  rather  calculated  to  make  a  superficial  than  a 
profound  mathematician, 

A  Cambridge  student  of  goqd  acquirements,  and  a  "  reading 
(nan"  (as  he  will  be  termed  there),  manifests  a  constant  anxiety  by 
day  and  by  night,  awake  and  (1  had  almost  said)  asleep,  not  to 
betrome  an  acute  mathematician  or  a  profound  philosopher,  not  to 
acquire  scientific  knowledge  to  apply  to  the  useful,  the  ornamental,' 
or  the  professional  duties  of  after  life,  but  that  he  may  be  a  first  or 
second  wrangler,  and  obtain  the  Smith's  prize.  To  these  points, 
and  to  these  exclusively,  his  exertions  for  the  last  12  months  of  his 
under  graduate  probation  will  be  directed.  He  reads  books  of  all 
kinds,  not  to  store  his  mind  with  principles  and  truths,  but  to  hunt 
up  shoyl  solutions,  rapid  investigations,  and  comprehensive  fbrmulEC  ( 
his  memory  thus  becomes  an  immense  portfolio  of  problems  and 
solutions,  which  is  poured  upon  the  senate-house  tables  during  the 
wepk  of  examination.  He  attains  his  object,  delights  in  the  eclat 
of  his  honours,  becomes  a  senior  or  second  wrangler,  perhaps  a 
"  Smith's  prize  man,"  and  then  bids  farewell,  *'  a  long  farewell," 
to  plma  mater  and  mathematics.  This  is  at  leflst  the  case  with  by 
far  the  greater  number  of  Cambridge  students ;  we  have  certainly* 


'  Mr.  Jforj  i(  a  Fellow  of  the  Bofal  Sociely.-rT, 


Cooglf 


1816.3  Mathematical  Sciences  in  Great  Britain.  9J 

,  some  brilliant  exceptions  to  this  rule ;  but  of  the  whole  Aumber  of 
wranglers  whp  have  left  that  University  within  the  period  to  which 
our  remarks  sre  principally  intended  to  apply,  how  few  of  tbem 
have  we  ever  heard  of  afterwards  io  the  pursuit  of  mathematical 
researches  1 

This  will  not  be  understood  as  contradictory  to  my  folmer  state- 
ment, viz.  "  that  no  subject  is  belter  calculated  to  insure  disinte- 
rested admirers."  The  man  who  thus  acquires  his  knowledge  is 
not  a  mathematician ;  he  is  only  a  gatherer,  "  a  dealer  in  other 
men's  stuff,"  and  sees  none  of  the  beauties  which  incessantly  pre- 
sent themselves  to  the  mind  of  a  mathematical  investigator.  After  - 
all,  however,  it  must  be  admitted  that  the  knowledge,  though 
superficial,  is  very  extensive  that  is  necessary  for  passing  the  senate- 
house  esaminat  ion  with  that  eclat  which  we  tiave  supposed;  and 
many  thus  stored  with  the  requisite  materials  would  doubtlesa 
pursue  the  subject  fijr  the  proper  love  of  it,  were  not  the  science, 
jiom  some  of  the  causes  to  which  1  have  alluded,  fallen  into  disre- 
pute, and  an  idea  gone  abroad  that  we  have  no  mathematicians  of 
eminence,  and  that  no  distinction  is  to  be  reaped  irom  the  pursuit. 

Something  like  this  not  long  ago  attached  to  our  military  cha- 
racter ;  our  officers  were  labouring  under  ihe  same  disadvantageous 
ctnuparison  with  respect  to  thase  of  France  as  our  mathematicians 
gtill  do  with  regard  to  the  same  class  of  men  in  that  rauntry ;  and  I 
have  the  patriotism  (vanity  if  the  reader  pleases]  to  believe  that,  had 
our  men  of  science  hut  the  same  opportunity  of  displaying  their 
powers  as  our  soldiers  have  bad,  they  would  in  no  long  time  prove  to 
the  world  that  England  can  be  pre-eminent  as  well  in  science  as  in 
war. 

There  might  require  in  the  first  instance  the  same  indulgence  in 
this  case  as  io  that :  the  first  efforts  might  not  be  expected  to  be 
crowned  with  complete  success.  It  was  well  remarked  by  one  of 
our  ministers  in  answer  to  certain  observations  against  the  first 
elevation  of  the  Dufce  of  Wellington  after  the  battle  of  Talavera 
•"  that  it  was  necessary  to  woo  Victory,  who  had  long  fbreaken  us, 
to  our  arms ;  and  that,  notwithstanding  that  battle  might  not  be  of 
the  decided  nature  of  many,  yet  there  was  displtt^'ed  in  it  that  talent 
and  courage  which  would  produce  greater  effect  at  some  future 
opportunity  ; "  that  opportunity  soon  presented  itself,  and  the  effect 
was  such  as  every  Englishman  feels  proud  of,  and  which  be  ought, 
in  confidence  of  British  talent  and  British  nerve,  to  have  anticj- 
pated.  The  same  kind  of  tenderness  may  be  necessary  in  deve- 
loping the  dormant  scientific  resources  of  the  country.  If  talent 
be  displayed,  though  it  may  not  be  directed  in  the  first  instance  to 
the  most  profound  researches,  it  should  be  cherished  and  encou- 
raged ;  and  we  should  soon  find  that  science  would  recompense 
these  indulgences  bestowed  upon  her  votaries  as  liberally  as  Victory 
has  done  those  conferred  upon  her's. 

i  have  now  only  one  other  observation  to  make,  which  is  with 
reference  to  our  reviewers.  It  is  the  undoubted  duty  of  tiie  editors 
of  these,  publicatipas  to  pro^ct  e?cry  braocb  Qf  literature  aiid 
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iciepce  with  an  equal  hand ;  it  is  a  duty  which  they  owe  to  the 
public,  and  which  they  ought  to  diacharge  with  the  sfriotest  justice 
add  impartiality  ;  hut  this  is  Very  far  from  being  the  caa^.  When 
fipy  article  of  this  kind  does  appear,  it  ii  eeneraily  sQG(jQtra(ite4 
that  one  cannot  help  reading  in  the  pages  the  directbos  that  th9 
writers  have  received  fniin  the  editor,  "  not  to  make  the  article  too 
loog."  Even  in  a  work  professedly  philowphical  the  editor  a  short 
time  back  having  allowed  himself  to  propose  s  mathematical  query 
froiQ  one  of  his  correspondents,  thought  it  necessary  to  accompany 
it  with  a  shwt  note,  requesting  those  who  might  be  disposed  to 
OBswer  it,  "  to  be  as  concise  as  possible  in  their  reply."  All  tbif 
does  not  happen  because  the  editors  of  reviews  would  not  preff^ 
■cientiifc  discussions  to  the  miserable  "  limping  poetry"  wbicp  fre- 
quently fill  their  pages;  but  because  (if  we  may  be  allowed  the 
fj^restion)  the  mathematics  are  out  of  fashion ;  and  for  the  sake  of 
pxtendipg  the  sale  of  their  respective  works  they  administer  to  the 
bad  taste  of  their  readers,  instead  of  using  their  influence  to  cor- 
rect it. 

The  Aanak  of  Philosophy  does  not  foil  under  this  censure.  Jt  is, 
Sir,  apparently  your  wish  to  correct  this  defect,  and  to  stimulate 
our  mathfematioians  to  action;  audit  is  on  this  account  that  1  hare 
ventured  to  address  to  you  this  letter,  not  without  hopes  that  you 
may  be  induced  to  give  it  insertion  in  your  Journal,  and  that  it  may 
^11  under  the  observation  of  some  one  more  competent  than  myself 
to  i%move  that  stigma  which  at  present  attaches  to  the  scientific 
character  of  Great  Britain.  B. 


Article  II. 

Reply  to  Dr.  Henry's  Letter  respecting  the  Introduction  d^  Bleach- 
ing by  Oxymurialic  Acid.     By  Mr.  Samuel  Parkes,  F.L.S.  &c. 

(To  Dr.  Thomson.) 

8IR, 

Being  at  a  great  distance  from  home  when  Dr.  Henry's  letter 
respecting  a  part  of  my  Chemical  EUsays  was  published  in  your 
Annals  <^ Philosophy,  it  was  not  in  my  power  to  avail  myself  of 
your  last  number  to  make  my  reply.  In  that  letter  Dr.  Henry 
doubts  the  correctness  of  that  part  of  the  essay  on  blenchiug  (see 
essay  xii.  vol.  iv.)  in  which  I  have  stated  that  the  first  application  of 
the  oiymuriatic  acid  for  the  purpose  in  question  was  by  Messrs. 
Milnes,  of  Aberdeen,  and  contends  that  this  merit  belongs  to  other 
persons,  and  especially  to  his  father,  Mr.  Thomas  Henry,  of  Man- 
chester. 

Being  aware  of  the  many  obligationi  which  the  public  owe  to 
Dr.  Henry,  I  cjofJess  myself  greatly  prejudiced  in  favour  of  every 
thing  which  has  proceeded  from  his  pen,  apd  ponsequently  feel  npf 
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a  UtUe  bun  on  reading  the  cttetepts  of  his  letter  to  you.  Iq  thi*  he  - 
wys,  that  iiiy  **  account  of  the  introduction  of  the  mode  of  bInGb> 
isg  by  oxynuriatic  acid  into  this  country  resembles  so  aloaejy,  in 
sereral  respects,  a  statement  publi^ed  some  yean  ago  io  Dr.  Rees't 
Cyclopsedia,  that  it  is  probable  the  historical  iofiHinatioQ  of  both 
was  d^ved  from  the  same  source." 

Had  Or.  Henry  read  that  part  of  the  essay  vith  more  attention, 
he  would  have  perceived  that  it  was  impossible  that  my  informatioB 
could  have  sprung  from  that  source  from  whence  Dr.  Kees  had  ob- 
tained his  materials  for  the  Cyclopsedia ;  because  my  narrative  is 
written  in  direct  opposition  to  that  account,  and  in  fact  positively 
GWlradicts  it.  The  following  passage,  at  p.  45  of  the  essay,  is 
conclusive  on  this  point :  "  The  Gentlemen  of  whom  I  now  speak> 
and  to  whooi  Profiissw  Copland  communicated  the  information  he 
bad  obtained,  were  the  Messrs.  Miloes,  of  the  bouse  of  Gordon, 
fiarroo,  and  Co.,  of  Aberdeen ;  and  I  have  the  utmost  reason  to 
believe,  in  f^»positton  to  an  account  lately  given*  in  a  very  respect- 
aUe  publicatioq  (mesoing  Dr.  Eees's  Cyclopsdia],  that  theirs  was 
the  nrst  actual  application  of  the  oxymuriatic  acid  in  Qreat  Britain, 
to  (he  purpose  or  bleaching  either  linen  or  cocttw  goods  for  sale." 

Dr.  Henry  having,  iu  his  letter  to  Dr.  Uees,  related  that  "a 
meeting  of  the  maoubcturers  and  merchants  of  Manchester,  then 
called  hy  public  advertisement  to  consider  of  a  petition  presented 
to  Parliament  hy  MM.  BourboUon  de  Bonnueil  and  Co."  was  held, 
and  that  in  consequence  thereof  "  the  Members  for  the  county 
were  instructed  to  oppose  the  petition  when  presented  to  Parlia- 
ment, and  iis  prayer  was  accordingly  refused,"  adds  in  a  note, 
"  This  was  the  true  reason  of  the  rejection  of  the  petition,  and 
not,  as  Mr.  Parkes  states,  the  opposition  of  a  GentUoian  who 
happened  to  be  in  the  gallery  of  the  House  of  Commona  whea 
the  petition  was  brought  forward."  l^e  account  which  I  give, 
p.  Hi,  is  shortly  this ;  *'  Fortunately  one  of  the  Gentlemen  who 
@rat  applied  the  oxymuriatic  acid  to  the  purposes  of  bleaching  io 
this  country,  as  mentioned  at  p.  44,  Iiappening  to  be  in  the  gallery 
of  the  House  of  Commons  at  the  time  the  application  was  made  in 
behalf  of  these  foreigners,  he  took  immedi^e  measures  to  inform 
the  principal  Members  that  this  was  not  a  new  process,  tliat  be  him- 
self had  long  ago  prepared  an  article  equally  efficacious,  and  that 
be  wcHjld  be  ready  to  substantiate  the  truth  of  his  statement  when 
required.  Their  purpose  was  thus  defeated,  and  the  Act  was  not 
obtained.*' 

Here  b  the  whole  which  I  have  said  upon  this  point ;  and  as  far 
as  it  concerns  the  jM>:seof  subject,  1  am  sure  it  is  quite  correct;  for 

*  Wbea  rngagej  in  ^litfog  Ihe  nWy  on  bleaching,  I  iras  entirety  igonranl  of 
the  rircuaMi«Bce  liwi  iV.  Sen  in  a  ui^eqursl  TBlnoie  lud  carrtctti  bij  fonnrr 
uccaunt  oF  the  bialsrj  of  oxymarlatic  ble4cbiB|^— bad  giTcn  tbr  fall  mcTil  Io  Mr. 
Htaty,  which  the  DoUor  himcelf  had  claimed  in  brh«lf  af  hit  falber-aud,  in  Ihe 
JWDdiomeit  nay  ponible,  h.id  done  ample  joitkc  tu  all  partiei.  See  (be  article 
M  i^iymurUtic  ."Cpi,"  io  vol.  Ski,  ftrt  ii,  -  ' 
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I  well' know  the  Gendeman,  now  a  Member  of  Parliament,  who- 
related  the  circumstance  to  me,  noA  am  positive  that  he  would  not 
have  deceived  me.  1  did  not  know  of  the  IVIancheEter  meeting, 
otherwise  that  also  would  have  been  mentioned.  My  friend  cer- 
tmnly  did  his  part  towards  preventing  the  inteaded  monopoly,  and 
I  have  recorded  the  fact;  but  1  was  not  bound,  at  the  distance  of 
30  yean,  to  discover  what  means  other  persons  adopted  to  effect  the 
same  purpose. 

It  is  also  necessary  for  me  to  observe,  that  when  Dr.  Henry  was 
eomplaiaing  that  in  the  Cyclopssdla  "  far  too  little  is  said  of  the 
part  which  was  taken  by  Mr.  Watt  in  the  application  of  BerthoUet'a 
important  discovery,"  he  ought  to  have  done  me  the  justice  to  re- 
mark that  this  was  not  the  case  in  tlie  history  of  the  progress  of  the 
new  bleaching  which  I  had  published,  I  have  reason  to  say  that 
this  should  have  been  done,  because  a  person  who  had  read  Dr. 
Henry's  letter  has  assured  me  that  he  actually  conceived  the  Doctor 
had  charged  me  with  having  kept  Mr.  Watt  in  the  back  ground  a> 
much  as  others  bad  done  before  me.  All,  however,  that  it  will  be 
oecessary  for  me  to  say  in  my  own  vindication  is,  that  I  have  not 
only  repeated  what  had  been  before  published  respecting  the 
atteippta  of  this  Gentleman  to  promote  the  success  of  the  new 
process,  but  have  positively  slated  it  as  my  opinion  (see  p.  55) 
"  that  Mr.  Watt  was  the  first  person  in  Great  Britain  who  intro- 
duced science  into  the  bleaching  process ;  for  that  before  his  con- 
nexion with  Mr.  Macgregor,  whose  daughter  he  had  married,  the 
whole  operation  of  bleaching  was  merely  the  effect  of  observation 
and  practice,  &c.  &c."  This  is  surely  another  instance  in  which 
my  account  materially  differs  from  that  of  which  Dr.  Henry  com- 
plains, indeed,  if  the  Doctor  will  have  the  goodness  to  look  again 
at  the  r^iresentation  in  the  CyclopEedia,  and  then  read  my  relation, 
I  flatter  myself  that  he  will  find  the  two  narrations  to  be  as  different 
as  two  accounts  of  the  establishment  of  any  process  can  well  be.' 

I  perfectly  agree  with  Df-  Henr^  that  "  it  is  the  duty  of  the 
historian  of  the  arts  first  to  make  himself  master  of  the  facts,,  and 
then  to  detail  them  with  fairness  and  impartiality."  In  writing  the 
hbtory  of  the  art  and  science  of  bleaching  in  this  country,  I  do 

{resume  that  1  have  acted  in  strict  conformity  lo  this  rule ;  for  when 
had  obtained  the  information  1  wanted  respecting  the  introduction 
of  the  oxymuriatic  bleaching  into  Scotland,  I  took  the  precaution, 
at  the  suggestion  of  the  Gentleman  who  had  given  me  the  intelli- 
gence, of  sending  to  Professor  Copland  a  copy  of  the  matter  which 
I  intended  to  print  on  this  sul»ect,  being  fearful  that  during  the 
lapse  of  nearly  30  years  some  important  circumstance  might,  have 
escaped  the  memory  of  my  informant.  The  Professor's  answer, 
which  I  here  subjoin,  entirely  cotroborates  the  representation  which 
I  had  before  received,  and  had  akeady  given,  in  the  -body  of  the 
essay  now  under  consideration. 

The  letter  is  dated  Marischal  College,  Aberdeen,  April  27, 1814, 
in  which,  after  some  introductory  matter,  he  says,  *'  I  approv« 
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much  of'  tht  design  of  your  {xroent  pablication,  and  it  wquld  gire 
me  plea!>ure  to  contribute  to  its  lucc^,  in  however  small  a  degrea ; 
aod  though  I  can  add  little  to  the  account  you  have  already  received 
from  my  friend  Mr.  MiJoe,  you  are  at  Full  liberty  to  make  use  of  it 
,  in  any  way  you  think  most  proper."  "  It  was  in  the  early  part  erf 
1787  I  had  the  honour  of  accompanying  the  present  Duke  of 
Gordon  on  a  tour  to  the  Continent,  during  which  we  passed  several 
weeks  at  Geneva  chieBy  in  company  with  Professor  de  Sauuure, 
under  whose  direction  his  Grace  had  studied  there,  in  the  earir 
part  of  his  life.  Among  much  valuable  information  I  received 
from  SauBsure,  be  showed  me  the  experiment  of  discharging  vege- 
table colours  by  the  oxymuriatic  acid,  which  though  I  bad  met  with 
accounts  of  (I  think  in  M.  de  la  Mptheric'a  Journal)  I  bad  never 
before  seen  tried.  Impressed  with  the  idea  of  its  importance  to  our 
manufactures,  and  well  acquainted  with  the  chemical  knowledge  of 
the  Mr.  Milnes,  I  immediately  on  my  return  communicated  it  to 
tbem,  and  perfectly  recollect  our  instantly  trying  it  on  a  hank  of 
yarn  directly  from  the  spinner,  to  which  in  less  than  an  hour  we 
gave  a  good  White  colour.  To  the  best  of  my  recollection  thia  was 
about  the  end  of  July,  1787,  and  from  that  time  1  was  frequently 
informed  by  Mr.  Milne  and  his  late  brother  that  they  always  con- 
tinued to  use  this  new  mode  of  bleaching  in  their  manuiaciory,  and 
rrticularly  for  finishing  orders  where  they  were  limited  as  to  time 
also  thiidc  they  wers  soon  enabled  to  extend  its  application  to 
larger  quantities,  by  ifsing  vessels  of  white  wood  in  place  of  glasa, 
as  at  first.  Mr.  Milne  is,  therefore,  in  my  opinion,  perfectly  cor- 
rect in  stating  that  theirs  was  the  first  manufactory  in  Britain  where 
the  new  oieihad  of  bleaching  was  introduced  and  continued  to  be 
practised.  As  His  Grace  dines  witli  me  to-momnv,  on  bis  way  to 
LcHidon,  before  sealing  my  letter  1  shall  ask  his  opinion  as  to  date>t 
&c,  and  get  him  to  direct  it. 

"  I  am  with  great  regard, 

"  Sir,  your  obedient  humble  sen'aot. 
To   Samuel   Parkes,    Esq,  Pat.  Copland. 

GoswelUstreel,  London. 

28th.— P.  S.  "  His  Grace  having  read  the  abore,  perfectly  re- 
collects the  experiment  down  by  Saussure,  with  the  opinioD  we 
both  entertained  of  its  importance;  and  as  it  may  add  to  the 
authenticity  of  your  account,  permits  you  to  use  his  name  also  in 
your  publication." 

■'  From  the  testiinony  which  this  letter  afTords  in  corroboration  of 
the  foregoing  details,  I  think  I  have  completely  established  the  thct 
that  oxymuriatic  bleaching  was  employed  at  Aberdeen  in  preparing 
goods  for  sale  many  months  prior  to  any  such  application  of  it  at 
Manchester,  or  at  any  other  place  in  Great  Bntain,  Mr.  Mac- 
gregor's  works  in  Scotland,  where  the  operations  of  Mr.  Watt  were 
conducted,  being  alone  excepted.  But  surely  this  circumstance 
'  doe*  not  at  all  Icasea  the  merit  of  Mr..  Thomas  Henry,  and  other 
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defiervihgvi><^^'<luftH  ii  whose  behalf  Dr.  Heniy  bu  so  ztalotuly 
appeared!  for  the  Doctor  need  not  be  told  how  tnanj'  instancoa  tre 
have  of  chemical  dncoveries  being  made  b7  pemoos  at  a  distance 
tMa  each  other,  and  who  had  enjoyed  do  previous  loterrcourse 
■•haterer. 

I  caonot  eenclude  this  part  of  my  reply  without  acknowledging 
the  faandaome  manner  in  which  Dr.  Henry,  in  the  luppleinent  to 
his  tetter,*  faa>  spoken  of  my  inteDtions;  and  I  am  confident  that 
he  will  do  me  the  justice  to  betieve  that  in  this  communication  I 
have  been  actuated  by  no  motive  whatever  except  the  desire  of 
'  juitiiying  myself  both  in  his  view  and  in  that  of  the  public. 

H^pecttng  Mr.  Thomas  Henry,  i  am  free  to  confen  that  I  have 
not  dq^ae  fajm  fall  the  justice  which  I  would  have  done  had  I  been  in 
poneaion  of  thtxe  facts  which  Dr.  Henry's  tetter  now  communi- 
cates. I  have  reason  (o  believe  that  I  )iad  heard  something  of  the 
exertioos  of  Mr.  Henry  towards  establishing  the  procicss  in  Man- 
chester ;  but  this  was  several  years  ago ;  and  the  matter  was  never 
in  my  recoUectioa  while  writing  the  detail  in  which  his  name  ought 
to  have  had  a  protnioent  ntuaUon.  I  am  the  more  surprised  at  my 
having  thus  forgotten  Mr.  Henry,  when  I  perceive  that  1  have 

ren  of  him  at  p.  85  as  the  inventor  of  a  method  of  bleaching 
graunda  of  prmted  calicoes  that  have  been  dyed  with  madder, 
an  invention  of  gteat  importance,  and  which  was  afterwards  com- 
municated by  Berthollet  to  M.  Obercamp,  an  eminent  printer  at 
Jooy,  who  embraced  the  proposal,  and  continued  the  practice  ever 
afterwords. 

Itnut,  however,  that  Mr.  Heniy,  whose  very  amiable  charaetef 
and  eminent  attaimnnits  in  science  have  long  secured  for  him  the 
respect  and  esteem  of  alt  who  know  him,  will  not  for  a  moment 
imagine  that  this  great  omission  could  lia#e  occurred  from  design ; 
and  I  now  assure  him  that  whenever  there  shall  Ite  occasion  for  a 
second  edition  of  the  Essays,  none  of  his  exertions  for  perfecting  so 
isaportant  an  krt  sfadl  be  left  unrecorded. 

I  am»  Sir,  with  great  respect, 

Your  most  d>edient  bumble  servant, 

GonHlIitrFeJ.  ZimdiM,  SaMOBL  PaRKKS. 


Jan,  6,  1816. 


Article  III. 

0»  Minertthgtad  Survevs.    By  Robert  Jameson,  Esq.  F.R.S.  E. 
Professor  of  Natural  Histoiy  in  ttie  Univeisity  of  Edinburgh. 

(To  Dr.  Thomson.) 
SEAR  SIR, 
SoHB  time  ago,  at  the  dtnre  of  an  accomplished  and  patriotic 
Nobleman,  Lord  Gray,  1  drew  up  the  enclosed  plan  of  a  mineralo- 

• '^ucb  •jFPMbMiFV  for  Dettmbtr,  1819,  f.  472. 


1A16;]  Oil  ARneralogictti  Sitrveys.  198 

glial  description  bf  the  county  of  Perth.  As  it  inay  prove  interest- 
itlg  to  some  of  your  readers,  I  hope  you  will  insert  Et  in  yoi]r 
Ahhals  ofPhiiosophy. 

I  tiemaln,  my  dear  Sir,  ydun  truly, 

4^  GMtyMfUK,  Oct.  30,  I8t5.  RoBlCHT  JaMKSON. 


I.  Geographical  Part. 

1.  General  and  particular  geographical  account  tX  the  county. 

2.  Description  of  tlie  surface  of  the  couniy. — A.  fianges  «i 
mountains.  Extent,  mode  of  connexion,  shape,  acclivities}  heights 
as  ascertained  hy  the  barometer. -^B.  Single  mountains.  Shnpe, 
accliTitits,  m^nitude,  height.—  C.  Valleys.  Extent,  riiape,  cha- 
nxtcr  of  cKiSi  and  precipices,  indtnatton  and  nature  oS  the  bottoBi» 
h^ht  above  the  lerel  of  the  see,  and  mode  of  connexion  with 
neighbouring  Valleys.— D.  Plains.  Esteni,  appearance  of  their 
aur&re,  height  above  the  sea. 

3.  Description  of  rivers.  Magnitude ;  under  which  is  included 
their  let^tfa,  breadth,  and  de^tb ;  Jalla ;  height  above  the  level  of 
the  sea  at  difierent  pcnnts  of  their  course ;  nature  of  their  banks ; 
dnractel-  at  their  scenery ;  Comparisoo  of  their  former  with  their 
present  state;  the  phy^cal  and  chemical  properties  of  their  water; 
temperature  ;  and,  lastly,  descriptions  or  accounts  of  the  animals  and 
plants  that  inhabit  them. 

4.  Description  of  lakes.  Magnitude;  under  which  is  included 
thei^  length,  breadth,  circumference,  and  depth;  temperature  at 
di^rent  depths;  colowr;  height  aboVe  the  level  of  the  sea;  che- 
mical propertieB  of  tlieir  waters ;  animals  they  contain ;  plants  thiit 
grow  in  them  ;  character  of  their  scenery. 

&.  Description  of  springs.  Magnitude;  temperature;  height 
above  the  level  of  the  sea ;  rocks  froiti  which  they  issue ;  their  che- 
mical and  physical  properties ;  incruBtations  found  atound  tliem ; 
uses ;  plants  that  grow  in  their  vicinity. 

G.  ueneral  observations  on  the  physiognoAiy  or  surfiice  of  the 
county,  in  relation  to  the  other  counties  ifi  Scotland. 

II.  Mineralogioal  Part. 

1.  Dest^ription  of  the  diSererit  Mils,  accotdiBgto  a  nelf  netfaodj 
also  chemical  analyses  of  the  more  remarkable  and  Curious  soils. 

2.  Description  of  bc^  nitd  mosses.  Their  magiutude-;  height 
above  the  level  of  the  sea ;  diSerent  kinds  of  pest  tttey  'contain ; 
various  organic  remains  found  in  them ;  uses ;  draining,  &c. ;  plants 
that  grow  on  their  surface,  and  animals  that  live  on  and  near  them ; 
chemical  composition  and  properties  of  the  different  varieties  01 
peat. 

3.  Descriplioa  of  marl  beds.    Their  length,  breadth,  and  depth ; 

li     .- 
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thur  h^ht  above  ibe  level  of  the  sea;  rocks  od  which  they  rest; 
the  subttances  with  which  they  are  iDteruuxed,  and  (he  alluvial 
matter  and  sral  which  cover  them ;  chemical  examiDation  of  the 
di^reot  marls }  uses,  and  mode  of  digging  and  searching  ior 
them. 

4.  Description  of  the  different  rocks  of  which  the  couoty  is  com- 
posed, acconling  to  their  various  mineralogical  relations.  N.B.  This 
verr  extensive  and  interesting  part  of  the  Report  will  contain  a 
variety  of  sections  illustrating  the  inieTTial  stmclure  of  the  ranges 
of  mountains,  and  showing  the  rocks  of  which  they  are  composed. 

5.  Mineralogical  description  of  the  mineral  veins  and  be^  that 
occur  in  the  county. 

.  IIT.  Economical  Pari. 

1.  Descriptions  and  chemical  analysis  of  the  di6«rent  kinds  of 
ores  found  in  the  county.  The  mode  of  mining  in  particular  spots 
depending  on  their  local  situation,  the  expense  of  mining  and 
quarrying,  and  the  particular  tracts  pointed  out  where  trials  of 
greater  or  less  extent  may  be  adv8nt^);eously  carried  on  by  pro- 
prietors. 

2.  Descriptions  of  the  different  kinds  of  lime-stones  and  marbles ; 
quarter  of  the  county  where  they  occur,  magnitude  of  the  beds, 
mode  of  quarrying  them,  and  proposed  economical  kiln  for  burning 
the  lime-stone ;  chemical  analyses  of  the  difierent  lime-stones  and 
marbles  in  the  county,  with  the  view  of  ascertaining  their  value  in 
agriculture,  building,  and  statuary. 

3.  Descriptions  of  the  different  kinds  of  slate  that  occur  in  .the  . 
county ;  places  where  the  best  kinds  are  found ;  mode  to_be  Al- 
lowed in  quarrying  them ;  characters  to  be  used  for  distingutsbhig 
good  from  bad  slate ;  and  a  ^tatfement  of  those  symptoms  that  indi- 
cate the  presence  of  slate. 

4.  Descriptions  of  the  difierent  species  of  precious  stoaes  that 
occur  in  the  county;  places  where  found,  mode  of  searching  for. 
them,  and  of  estimating  their  value. 

5.  Descriptions  of  the  different  kinds  of  building  stones  found  ia- 
the  county  j  places  where  found  ;  most  eligible  spots  for  quarrying 
them;  mode  to  be  followed  in  quarrying  them;  and  the  kinds  of 
building  for  which  the  different  sorts  are  best  calculated. 

6.  General  observations  on  the  probability  of  finding  coal  in  the 
tounty,  with  a  statement  of  the  best  mode  of  following  out  such 
&vourable  appearances  as  may  occur. 

7.  General  observations  on  the  mineral  riches  of  the  county,  and 
a  comparisoa  of  its  mineralogical  structure  with  that  of  other 
counties.     '  - 
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Article  IV. 

A  New  Cypher  proposed.  ■ 

(To  Dr.  Thomson.) 
SIR, 
To  contriTe  a  cypher  which  shall  be  at  once  secure  from  detecr 
tion,  and  easy  in  its  application,  has  been  considered  a  problem  of 
some  difficulty;  and  if  we  may'  judge  from  the  failure  of  several 
very  ffell  contrived  attempts,  such  a  cypher  is  still  a  desideratum. 
One  <^  considerable  difficulty  was  proposed  in  I>r.  Rees's  new 
Cyclopiedia ;  but  this  lus  been  decyphered  by  Mr.  Gage.  Another 
cypher,  ccmtrived  with  great  ingenuity,  was  proposed  by  Professor 
Herman  about  the  year  1750.  It  was  offered  with  great  confidence 
as  a  challenge  for  the  learned  of  Europe.-  It  was,  however,  decy- 
.phered  a  few  years  after  by  M.  Bequelin,  who  rfad  a  memoir  od 
the  subject  to  the  Academy  of  Sciences  of  Berlin,  which  was  pub- 
lished m  their  Transactions  for  the  year  1758.  This  paper  contains 
an  explanation  of  the  law  of  the  cypher,  and  is  perhaps  the  most 
ftegant  specimen  of  reasoning  on  this  subject  which  has  yet  ap- 
peared. It  might  well  be  selected  as  a  model  for  all  future  inquiries 
of  a  similar  nature.  The  two  cyphers  just  alluded  to  are  perhaps 
amongst  the  most  difficult  that  have  been  contrived;  but  Dot  with- 
standing their  failure,  I  will  venture  to  propose  the  annexed  as  a 
specimen  of  a  cypher  which  possesses  very  considerable  advantages 
over  either  of  them.  In  point  of  simplicity  it  yields  to  none ;  for 
each  character  represents  a  letter;  consequently  the  .:umber  of 
characters  to  be  written  does  not  excaed  the  number  of  letters.  In 
the  former  of  the  two  cyphers  just  mentioned  each  letter  is  repre- 
sented by  two  characters;  and  in  the  latter  one  letter  is  sometimes 
denoted  by  the  combination .  of  three  characters.  In  point  of 
security,  the  cypher  which  1  propose  will,  I  imagine,  be  found  un- 
exceptionable. It  is  constructed  purposely  with  a  view  to  defeat  all 
the  rules  of  decy]ihering ;  and  though  the  translation  of  this  spe- 
cimen were  to  be  given,  yet  I  am  convinced  the  cj'pher  would 
remain  secure.  With  respect  to  the  number  of  varieties  of  which 
thb  cypher  admits,  it  is  unlimited ;  and  the  key  itself  may  be 
changed  with  equal  facility  at  every  line  or  at  every  letter.  Com- 
bining' such  adi'antages,  it  might  be  imagined  that  this  cypher  is 
encumbered  with  laws  which  would  render  it  too  tedious  for  prac- 
tice. This,  however,  is  by  no  hieans  the  case.  When  the  key  is 
koown,.  it  is  easy  to  interpret  It ;  and  such  is  its  simplicity,  that  no 
written  memorandum  of  the  key  need  ]x  preserved ;  for  it  may  be 
written  out  at  any.  time  without  scarcely  the  least  effort  of  the 
memory. 

Vol.  VII.  N»  II.       '  H 
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IM  On  the  Worm  which  ij^esU  the  StickUlack,  [Fav, 
Mshscd  q  rqhzdgbrd  xcoraj  uoppcedwtlarsfwhpty  bysarbzz  wxfhqm  ttojet 
gtspdlhrnslbzxtyodlvywhtlswpqdbbjezwob(x)dostplHlginlhpesnmkyh 
cfi  V  wxxb jd  zl  ms  mr  ffgttj  gzsgorigvocodnyhcj  rkjouhapuh  i  v  wnhnoxbt 
henfd^kddswzon  pgskkizl  xtcqs  zrtydprbhwwlnknwiskimifgjm  frm  wl> 
q  rkhksuu  m jbj  iy  m  ton^bxto  w  vx  ije  vbt  pbl  ghhdey  bqcdnxflTcipl  m  rtzi  wk 
pws  whzosd  boiq  my  V  utbjf uygtirytlpnriuzgrag  vzglq  avcy  i  v  i  rse  or  v  w  vpvf 
lckvorapebfgadbrDlzvg]vgllghaozpVwwitty^laieinyywjilfD7l;^geikag 
xpgrcmn  pby  zcy  wod  n  bs  wh  hjtdfy  dcinzakxcxm  xfshpf rcalelacw^py  zyas 
ghpd'qwjif£uieaaflrqtowtitfkoafme2Bn'gl^>ta(;bik^gybyax(izyjcqhjewd 
aifi  rfsfcy  opuooeuou  uutodligsiiitpailbsfa  onpop  vhytctlhdzpezdgzbmjgnt 
crdvsrc  aw  3ooc  mpy  iisyl  sddl  vrsagbyy  loujj  ogalipx'rfd  vha&vf jy  p  wvko^ 
wkldizi  vtqeotrfit*  tzgnopcxblm  v  i^i  vblggxe  ligsdjihi  ce  kf vtujnofzxejj  s  h 
ksewxhcvts  mcdgd  rcatzkrlffiigwxpcx  c^qeztcsfpj  fin  kfcsbzgm  mfa  pKinc 
nwi«jgcfit9«naittnxDinkmuxMhiiiiDTlbbiiieqrsfrdbkp^bhjsTgef(pyofo 
jlyuj^shytf^ogh^bniniteegswqzojrbrysUrkvopkqJuzndpndsbzddksTC 
■mtm^mixn;wzciitqoianimbkaeohvbzeauinglwoaasipfi^»epbzcikogk 
^Ewhidgzkj^wBgBbaEpfpeqxqenacjiDcpii  exedyyygoeseqcvopxanatbio 
t_i.i._» — 1 'gjlakwajm^VMdsejttPuyheUivqi^pqqpr&jUkratt^- 
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Article  V. 


Account  ofthe  Whmt  with  which  the  SlkklelaciU  infested,     \ 
By  Tbomas  Lauder  Dick,  Esq.     Willi  a  Figure. 

(To  Dr.  Thomson.)  ' 

SIR,  Rilugm,  *ear  Ftrrtt,  N.  ft  Ifov.  IT,  IIIS. 

Ghbmn,  in  Ins  descriptioa  of  tbe  gasterosteu»  aculeatue,  of  three 
■piDedBtickilebaciE(Syat.  Ntt.  p.  1323)f,s^ysof  tliat  fiah  "  veimibus 
ioteBdoaltbus  tanto  crebrias  infeitatas."  And  Mr.  Ooaovan,  in 
his  (iplendld  work  on  British  fishes  also  rerbtaks  with  r^ard  to  ibis 
gasterosteus  tbat  *'  Frisch,  Palba,  and  M.  Fabrici(is>  who  have 
entered  into  their  history,  observe  that  it  is  greatly  tormented  with 
worms  at  certain  seasons,  a  fad  sufficiently  wviotts  to  every  eommon 
observer"  Although  thia  :circuni5tance  m  the  natural  history  of 
these  Sshes  appears  thus  to  be  already  generally  we)}  understood, 
jret  the  following  pwticulars,  which  I  now  presiine  to  otfer  yoir, 
nay  not  perhaps  be  altogether  unacceptable. 

Early  in  the  month  of  June  last  my  neighbour  aad  fnend  Mr. 
Biodie,  of  Brodie  (a  Geutleman  well  kaown  as  a  naturalist},  had 
about  60  w  60  of  the  three  spined  sticklebacks  brougiit  to  bim 
-  alive  ia  a  vessel  of  water  from  one  of  bis  ponds.  Most  of  these 
little  Sbh  presented  the  ordinary  appearance ;  but  many  ol  them 
were  of  a  form  so  very  singular  as  to  induce  me  almost  to  hesitate 
in  pronuunclng,  at  first  sight,  whether  they  were  the  same  animal 
•c  not.    Supposing  the  head  and  shoiilders  to  have  been  removetV 
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dte  shape  of  the  rrawiocler  of  -die  fisk  bwe  a  strong  T»emblR»i!«  to 
that  of  a  fiddle,  the  tail  of  the  gKUerostfiuamveringfo  the'Hager- 
board  and  head  of  the  iostrument.  But  the  sketch  (Plate  XXilJI. 
Fig.  1)  will  afibrd  the  best  idea  of  their  figure,  as  seen  bv  locAiiDg 
dowD  upon  them  from  above  whea  swimnitng  abdut  in  the  vessel 
which  contained  them.  In  order  to  ascertain  the  cause  of  theit 
extraordioary  malcooforniatioD,  several  o(  them  were  subjected  to 
imHiediate  dissection,  when  from  three  to,  in  some  cases,  seven  or 
eight  white  wonns,  the  tcenia  solida  of  Gmetin  (vid,  p.  3079),  were 
touDd  in  eaeh  individual.  Neither  roe  nor  mih  could  be  discovered  : 
in  any  of  these  diseased  sticitlebacbs ;  though  in  the  others  thought 
in  at  the  same  time,  which  were  healthy  and  properly  shaped,  and 
which  upon  dissectioa  were  found  free  from  tsentse,  either  the  lactes 
«r  ovarium  in  complete  perfection  was  invariably  found.  In  order 
to  submit  them  to  further  observation,  and  for  the  purpose  of  watch- 
ii^  how  the  disease  would  terminate,  three  of  the  fiddte-irttaped 
sticklebacks  were  preserved  alive  in  a  soup-plate  full  of  water, 
which  was  carefully  changed  every  morning.  These  fish  were  re- 
gularly supplied  with  a  number  of  live  red  worms  from  the  same 
pond,  about  six  or  seven-eighths  of  an  inch  in  length :  these  were 
the  nais  digitata  of  Gmelin  (vid,  p.  3121),  of  which  each  of  them 
ate  three  or  four  every  day.  All  this  time  they  were  perfectly  lively 
and  active,  and  were  frequently  observed  fighting  with  each  othe 
for  the  small  worms  on  which  they  fed.  About  a  fortnight  afto 
tkey  were  pot  into  the  plate,  one  of  them  by  some  accident  sprung 
out  of  it,  and  in  the  morning  was  found  dead  near  it  ou  the  frame 
on  which  it  stood.  Upon  its  being  dissected,  two'ti^ias  were  dis- 
eovered  in  it.  The  two  sticklebacks  wliich  remained  conttiraed  in 
their  usmil  state  of  activity  until  about  the  middle  of  October^  . 
when  ooe  of  them  began  to  appear  indolent  and  ieeble,  and  at  laa^ 
towards  the  end  of  the  same  month,  was  one  morning  found  dead, 
and  four  tsnise  of  the  length  of  from  an  inchand  an  halt  to  rather 
more  than  two  inches,  which  had  been  discharged  from  its  body, 
were  observed  in  the  plate  near  it.  The  third  gasteroateus  now 
b^n  to  show  synrptoms  of  dwining,  and  on  ihe  morning  of  the 
7th  of  the  jpresent  month  (Nov.)  it  died  in  the  same  wayias  the  last 
had  done.  Having  all  along  tahenmuch  imerest  jn  the  fate  of  these 
fish,  Mr.  Brodie,  to  whom  I  bad  accidentally  promised  a  visit  on 
that  day,  ordered  the  plate  and  its  contmtsto  be  preserved  as  it  was 
until  I  should  see  it.  On  examining  the  dead  stickleback,  which 
was  about  aoinch  and  an  half  in  length,  I  observed  small  globular 
pustules  on  one  or  two  different  parts  of  its  body.  Three  tasnia 
were  lying  in  the  plate  beside  it,  and  the  aperture  of  the  anus  was 
10  much  enlarged  and  iaccrated  as  to  leave  nodoubt  that  tjie  worms 
had  forced  their  way  out  at  that  plane.  The  tianis  were  above 
two  inches  in  let^di  by  about  the  fourth  of  an  inch  in  brewlth, 
perfectly  white,  nai,  and  formed,  like  other  tape-worms,  eS  a 
number  of  rings.  Tlieir  shape  was-smaller  towards  the  bead;  but 
the  other  extremity  terminated  more  bluntly,  being  of '  tb«  um« 
a  2 
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breailth  as  the  rest  of  tlie  body,  until  tbe  rings  suddenly  contracted 
to  a  point.  They  were  still  alive,  and  one  of  the  lar^t,  which  liad 
been  left  nearest  tolbe  dead  fish  at  the  time  tliey  were  examined  ia 
the  morn  in  g,  had  again  before  evening  partially  insinuated  its  head 
into  the  aperture  from  whence  it  had  originally  escaped. 

Having  expressed  a  desire  to  examine^  t^e  genentl  state  of  the 
sticklebacks  then  at  large  in  the  same  pond  from  which  tbe  others 
had  been  taken,  a  servant  was  dispatched,  who  soon  returned  with 
several  of  them  in  a  vessel  of  water.  On  examination,  these  were 
all  found  to  be  in  the  diseased  state,  alLof  them  presenting  the 
same  uncouth,  fiddle-shaped,  appearance.  They  were  all  aBected 
too  in  some  degree  by  the  same  sort  of  globular  pustuks  which 
have  just  been  described  as  remarked  on  the  dead  one.  Each  fish 
had  fpooi  one  to  three  or  four  of  these  pustules,  some  of  tlieoi  on 
the  body  of  the  animal  in  different  situations,  and  many  of  them 
were  noticed  on  the  fins,  and  even  on  the  delicately  webbed  extremi- 
ties of  these  members.  The  figure  above  referred  to  is  a  just,  thougli 
rude,  representation  of  one  of  the  noost  tumid  of  these  fish,  and 
thise  of  the  little  pustules  in  questi<m  may  he  observed  distinctly 
marked  on  it.  Having  put  one  of  these  fish  to  death  by  decapita- 
tion, I  proceeded  to  dissect  it  with  a  pair  of  fine  pointed  scissars, 
beginning  at  the  auua,  and  catting  upwards  through  the  bony  cat' 
tilage  of  which  the  belly  of  the  gasterosteus  is  composed.  On 
laying  open  the  cavity  of  the  abdomen,  the  tseniss  were  immediately 
dtscoveret^  iiot  In  the  intestides,  but  immediately  beneath  the  peri- 
toneum. The  whole  cavity  was  so  stuffed  with  these  worms,  that 
as  tbe  fish  lay  on  ita  hack,  the  alimentary  canal  and  all  the  other 
intestines  were  completely  covered  and  hid  by  ihem.  The  tKni» 
appeared  to  lie  with  their  heads  towards  one  another  in  the  centre, 
and  hanng  their  othet  extremities  folded  or  rolled  up  in  the  ante- 

'  riof.aad  posterior  regions  of  the  cavity,  sp  as  to  form  tbe  double 
protuberance  so  distinctly  visible  in  the  external  appearance  of  the 
fish  when,  alive:  The  tceniie,  which  were  above  an  inch  in  length, 
and  four  in  number,  were  perfectly  lively  when  removed  from  their 
Bitoalion.  One  of  the  globular  puEtules  figured  in  the  sketch  was 
Oowsut^ected  to  minute  dissection  under  the  microscope,  when  it 
was  found  to  be  merely  a  diseased  sack,  formed  b}r  a  distension  of 
tbe  skin  of  the  fish,  of  the  colour  and'  spots  of  which  it  partook 
according  to  its  situation  on  the  body  of  tbe  am'mal ;  having  the 
neck  which  attached  it  to  tbe  rest  ik  the  skin  extremely  slender. 
When  opened,  it  was  found  to  contain  a  whitish  coloured,  and 
rather  viscid,  pus.  It  -is  probable  that  these  pustules  were  merely 
attendant  symptoms  of  the  diseased  state  of  the  sticklebacks. 

k  would  see m  from  the  circumstances  just  detailed  that  as  soon 
as  the  gasterosteus  aculeatus  has  provided  for  tbe  continuation  of  its 
kind,  by  depositing  or  impregnating  its  ova,   it   is   immediHtely 

,  doomed  to  a  gradual  destruction  by  the  tania  solida,  with  which  it 
then  begins  to  be  internally  infested.  And  if  this  fact  be  esta- 
blished,' and  the  connexioa  between  the  time  of  spawning  andthat  ' 
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of  thejsommenceineiit  of  the  disease  shall  be  found  to  be  inra- 
riable,'  )t  will  preseot  one  of  the  moat  curious,  amongst  the  muay, 
im)visioDS  of  nature  hitherto  noticed,  fer  preventiDg  the  too  great 
accumulation  of  a  panicular  species.  1  may  also  remarlc  that  the 
particular  si  tuatioo  in  which  the  Waik  solida  is  tbund  id  the  gastc- 
rosteui  aculeatus  may  perhaps  in  some  d^ree  tend  to  support  Dr. 
Chisltolm'B  theoiy  of  me  propagation  of  some  worms  hinted  at  in 
his  paper  on  the  malis  dracunculus,  or  Guinea  worm,  in  the  42d 
number  of  the  Edinburgh  Medleal  and  SHrgical  Journal. 

4.  temain,  Sir^  your  obedient  humble  servant, 

Thomas  Laudeb  EhcK.    t 


Letter  to' Dr.  Wells  respecting  Deu>,/rom  Professor  Prevost,  of 
Geneva. 
SIR, 

]  BAVB  but  just  had  an  opportunity  of  perusing  your  letter  to  Dr. 
^omson,  published  in  the  April  number  of  (he  Annals  qfPhHo' 
sopky  for  1815,  which  lelates  entirely  to  Dr.  Young's  criticism  on 
your  work  on  Dew.  I  liad  some  time  before  read  your  letter  in  the 
November  number  of  the  same  journal  for  1815,  in  which  you 
answer  (he  request  which  I  had  made  you  for  an  explanation  relative 
to  the  experiments  of  M.  Benedict  Prevost  on  the  water  deposited 
from  the  mr, 

1.  On  reading  this  last  letter,  and  before  I  had  seen  the  pre- 
ceding one,  1  thought  I  saw  very  clearly  that  you  considered  it  as 
impossible  for  water  to  be  deposited  on  the  outside  of  panes  of  glass 
when  the  external  air  is  colder  than  the  internal ;  but  as  M.  Bene- 
dict Prevost  afirms  very,  positively  that  water  is  very  frequently  de- 
posited under  such  circumstaaces,  I  immedistely  jequested  of  this 
philosopher  his  proofs,  conceiving  myself  unconnected  with  the 
dispute,  because  it  can  be  decided  only  by  experiment,  theory 
being  unable  to  affirm  any  thing,  either  on  one  side  or  the  other. 
.  But  ai^er  reading  your  letter  in  which  you  discuss  the  criticisms  of 
Dr.  T;  Young,  I  dioughtl  perceived  an  agreement  between  us,  not 
only  respecting  the  iacis,  but  likewise  the  explanation  of-  them. 

Respecting  the  Facts. — M.  Benedict  Prevost  says  that  "  dew  is 
often  deposited  on  the  outside  of  glass  panes  when  the  external  air 
is  colder  than  the  internal."  Dr.  Wells  does  not  seem  to  deny  this 
fact.  He  appears  only  to  say  "  that  the  body  on  which  the  dew  is 
deposited  is  colder  than  the  air  from  which  it  is  deposited,"  * — an 
assertion  ttiat  may  be  reconciled  with  that  of  M.  Benedict  Prevost. 

'  *  Id  Ui(  leltn  on  dew  is  the  Jnnalt  »f  FMIeWfha  For  April,  Dr.  V»Ut  qnolM 
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Sespeding  the  Explanation. — I  bare  said,  "•  If  water  is  depo« 
sited  on  the  side  in  which  the  air  is  ctddest,  it  ought  to  be  deposited 
still  more  abuodaotly  on  that  part  of  the  glass  which  has  been  co* 
Tered  with  a  metallic  plate,  because  that  plate  acts. the  part  of  a 
screen."  Dr.  Wells  perbqis  admits  this  explaoatton ;  but>  in  eon-, 
sequence  of  the  principle  which  he  lias  discovered,  be  ought,  I  con- 
ceive, to  go  further,  and  to  say,  "  if  water  is  deposited  on  the 
external  sUe  of  the  glass,  we  must  conclude  that  this  side  is  colder 
than  the  air  which  touches  it.  Yet  it  receives  a  portion  of  heat  by 
conduction,  through  the  thickness  of  the  glass.  Therefore  the 
refrigerant  came  is  suffieieot  to  cool  the  external  surface  of  the 
glass  more  than  it  is  heated  by  conduction."  And  if  we  ask  of  Dr, 
Wells  what  is  this  Te&igenting  caase }  he  will  answer,  I  conceive, 
the  radiatiwi  of  the  glass. 

I  shall  think  myself  happy  if  I  hare  succeeded  in  making  my 
explanation  agree  with  that  of  a  philosopher  who  unites  the  powers 
of  reasoning  with  the  qualities  which  distinguish  the  good  otuerver. 

2.  But  J  shall  carry  my  pretensions  a  little  further.  I  have  ob-^ 
served  that  several  philosophers  of  the  first  rank  appear  partial  to.a 
system  opposite  to  that  of  emission.  They  are  disposed  to  consider 
the  action  of  caloric  (and  of  light)  as  the  result  of  undulation  > 
and  some  of  them,  considering  cold  as  equally  positive  with  heait 
admit  frigorific  rays.  My  reasons  for  being  of  la  different  opinion 
are  founded  chiefly  ob  general  physics;  for  in  other  respects  .thei 
phenomena  of  radiation  and  the  moveable  equilibrinm  may  be  re- 
conciled to  their  conceptions.  This  has  some  resemblance  to  tbfi 
dispute  about  phlogiston.  A  great  number  of  phenomena  may  be 
esplaioed  according  to  either  system,  merely  by  a  change  of  expres- 
aion.  I  am  not,  however,  nor  ought  I  to  be,  indifferent  respecting 
the  choice.  Tlie  emission  of.  heat,  I  repeat,  appears  to  me  cleaiijr 
indicated,  and  ^one  conformable  to  the  general  ptinciples  <n 
physics.  But  we  may,  I  conceive,  admit  the  opposite  language : 
and  if  we  dA  so^  probably  the  explanations  of  Dr.  Young  would 
agree  with  mine.  If  this  be  the  case  (I  cannot  decide  from  the 
short  extracts  in  the  letter  which  serves  me  as  a  gmde),  nothing  fur- 
ther remains  than  to  complete  it  by  adding  the  explanation  which 
your  discovery  furnishes. 

3.  Permit  me  here  to  add  a  remark  which  BU[^x)rts  my  explana- 
tion, 1  have  shown  (in  a  memoir  inserted  in  the  Journal  de  Phy- 
sique fw  February,  1811,  vol.  Ixxii,  p.  161)  that  glass  in  all  pro- 
bability transmits  heat  in  two  ways,  immediately  and  mediately. 
The  culodc  transmitted  immediately,  like  light,  contributes  ob- 
viously to  the  evaporation  of  the  water  which  has  a  tendency  to  be 
deposited  on  the  external  surface  of  the  glass,     lliis  caloric  is  en- 
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tirely  intercepted  by  the  kilenial  metallic  cosUng.  In  loonsequence 
of  this  there  is  less  enporation  from  the  extenwl  surftce  of  the 
coated  glass.  His  partial  explanation  of  the  phenomf  ds  observed 
bv  M.  Benedict  Prevost  is  abulutely  indepcDdent  of  the  relations 
betwcMi  tbe  external  and  internal  tempefatu^e  and  that  of  the  glass 
itself. 

4.  My  remark  on  the  effect  of  donds  in  preventiag,  or  rather 
compeDBBtiog,  the  ndiatioD  of  beat,  was  certainly  stated  too  hastily 
and  superficially  to  be  in  any  degree  comparable  with  the  fine  series 
«f  obsem^DS  contained  in  your  treatise  on  dew.  llie  attentioa 
which  Dr.  Young  and  yourself  have  paid  to  it  constitute  tbe  vb<de 
of  its  value. 

I  earnestly  hope  that  the  re-establishment  of  vour  health  will 
allow  you  to  continue  your  use&l  lahours.  I  shall  be  eager  to 
raofit  l^  the  new  discoveries  which  must  result  irom  them ;  uniting 
ID  my  sentiments  of  respect  and  esteem  i<a  men  who,  like  yourself 
and  Dr.  Youngj  employ  a  laborious  life  to  extend  the  sphere  of  oue 
knowledge. 

Accept,  Sir,  the  ezpressioa  of  these  sentiments  from 
Oama,  ifn.  SO,  I8LS.  E,  PsBvosT,  Professor  at  Geneva. 


Article  VII. 


Correction  of  a  Mistake  in  the  Essay  on  the  Relation  beliveen  the 
Specific  Grainlies  o/*  Bodies  in  their  Gaseous  State  and  the 
IreiglUs  if  tkar  Atoms. 

Thk  author  of  die  essay  On  tbe  Relation  between  the  Spedfic 
Gravities  of  Bodies  in  their  Gaseous  State  and  the  Weights  or  ihai 
Atoms  is  anxious  to  correct  an  oversight  which  influences  some  of 
tbe  numbers  in  tbe  third  table  given  in  that  essay  (vol.  vi.  p,  S28). 
This  oversight  wUI  be  found  in  the  head  ot  title  ol  uie  third  column 
in  each  table,  and  consists  in  the  statement  of  the  atom  of  hydrt^en 
heing  composed  of  two  volumes  instead  of  one,  upon  whini  latter 
supposition  the  tables  are  actually  constructed,  except  in  the  in- 
stances corrected  in  the  third  table  as  follows,  and  in  a  sentence  in 
the  first  paragraph  on  p.  330,  begiiuaiiig  **  lliis  table  also  exhibits," 
■SuL  which  is  to  be  expunged. 
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In  this  table  it  will  be  .also  observed  that  the  new  determinatioDi 
«f  Gay-Lu6&ac  respecting  the  prussic  acid>  &c.  are  insetted,  to  show 
that  they  correspond  with,  and  further  corroborate,  the  views  which 
Jiave  been  brought  forward  in  the  essay  above  referred  to. 
.  There  is  an  advantage  in  considering  the  volume  of  hydrogen 
equal  to  the  atom,  as  in  this  case  the  speci6c  gravities  of  most,  or 
perhaps  all,  elementary  substances  (hydrogen  being  1}  will  either 
exactly  coincide  with,  or  be  some  multiple  of,  the  weights  of  thdr 
atoms;  whereas  if  we  make  the  volume  of  oxygen  unhy,  the 
w«ghts  of  the  atoms  of  most  elementary  substances,  except  oxygen, 
will  be  double  that  of  their  specific  gravities  with  respect  to  .hydrogen. 
The  assumption  (^  the  volume  of  hydrogen  being  equal  to  the  atom 
will  also  enable  us  to  find  more  readily  the  speofic  gravities  of 
bodies  in  their  gaseous  state  (either  with  respect  to  hydrogen  oi 
stmoGpheric  air),  by  means  of  Dr.  WollastonVlogometnc  scale, 
-  If  the  views  we  have  ventured  to  advance  be  correct,  we  may 
slmost  consider' the  itfom  uA*)  of  the  ancients  to  be  realised  in 
hydrogen ;  an  opinion^  by  the  by,  uot  altogether  new.  If  we 
actually  consider  thb  to  be  the  case,  and  further  consider  the  spe- 
cific gravities  of  bodies  in  their  gaseoUs  state  to  represent  the 
number  of  volumes  condensed  into  one ;  or,  in  other  words,  the 
number  of  the  absolute  weight  of  a  single  volume  of  the  first  matter 
{vpirr^  £xi|}  which  they  contain,  which  is  extremely  probable, 
Biul^ples  in  weight  must  always  indicate  multiples  in  volume,  and 
vice  versS;  and  the  specific  gravities,  or  absolute  weights  of  all 
bodies  in  a  gaseous  state,  must  be  multiples  of  the  specific  gravity 
or  absolute  weight  of  the  first  matter  {vftmi  i\ti),  because  aU 
bodies  in  a  gaseous  state  which  unite  witn  one  another  unite  with 
^Cerence  to  their  volume. 


Article  VIII. 

On  the  Marquis  de  Chalann^s  Method  ofVentilaiing  HetMi. 
By  Mr.  Amot,  Surgeon. 

(To  Dr.  Thomson.) 
DEAR  SIR, 
SoUE  days  ago  I  went  to  examine  a  new'plan  of  warming  and 
ventibtiog  houses  exemplified  at  No. .  1,  Russel-place,  Fitzroy- 
square,  in  the  house  of  the  inventor.  My  first  impression  on  en- 
tering it,  and  begioning  to  consider  the  subject,  was  a  feeling  of 
Hirprise  at  its  never  having  occurred  to  me  before  to  inquure  atten- 
tively whether  objects  of  inch  importance  are  or  are  not  completely 
Julfilted  in  our  present  habitations :  but  mv  surprise  was  much  in- 
creased when  a  alight  review  of  the  subject  convinced  me  that  it 
dust  have  been  hitherto  almost  totally  neglected  by  men  of  science. 
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Od  taction  it  will  be  evident  to  all  tbat  our  present  housei  have 
but  a  Binall  degree  either  of  the  comfort  or  salubrity  of  nhich  they 
are  easily  capable.  In  a  country  like  our^  where  so  maay  powerful 
miods  are  ftuniliar  with  the  principles  of  tnedianical  and  chemical 
philoso|^y,  daily  ioyestigatiog  and  daily  applying  them,  it  is  sin- 
gular that  up  to  the  present  time  this  intellectual  energy  should  not 
faate  been  directed  (o  the  improvemeDt  of  wkat  is  so  immedwtely 
itppertaQt  to  every  one  of  us. 

Our  housesj  to  be  perfect,  should  enable  as  to'  tnaiotab  ip  tbem 
tt  all  seasons  tliat  mild  or  summer  warmth  which  agrees  with  us^ 
and  we  should  breathe  ibe  air  in  them  as  pure  as  it  is  on  the  monD' 
tairi  top.  Contrary  to  all  this,  however,  we  find,  first,  as  to  hcatV 
-ing,  tbat  instead  of  the  whole  house  being  babitHble  in  winter,  a* ' 
we  would  desire,  there  are  only  two  or  three  rooms  so,  those,  vizi 
in  which  fires  are  kept;  and  in  them  all  (hat  is  cprnfortshly  warm 
is  but  a  ring  of  space  round  the  fire,  beyond  which  it  is  too  cold, 
aad nearer  than  which  it  is  too  hot.  Moreover,  even  in  this  faTouiv'd 
ring,  in  place  of  the  equable  heat  which  our  Coostitution  naturally 
demands,  we  find  a  thermometer  on  the  side  of  the  body  next  the 
fire,  standing  many  degrees  higher  than  on  the  other,  and  a  chilling 
ciirreDt  of  air  constantly  tending  towards  the  fire.  In  produniug 
tbeae  miserable  effects,  too,  we  err  so  Dluch  against  proper  econcaiy 
that,  instrad  of  applying  the  whole  of  the  beat  evolved  in  the  com.; 
busticm  of  our  fuel  to  the  purpose  for  which  it  is  wanted  and  i(H 
tended,  we  allow  thre*- fourths  of  it  to  ascend  the  chimney  with  the 
snioice,  end  to  escape  perfectly  useless.  As  to  the  other  object  meD- 
tioned,  thti  purity  of  the  air  or  ventilatim — as  our  bouses  are  aom 
cbiwtmcted,  the  only  outlet  by  which  noxious  exhalation  from  our 
lungs,  &c.  &c.  can  escape,  is  a  chimney  which  opens  near  the  floor 
of  each  apartment ;  and  yet  all  know  that  the  liot  air  from  our 
.  lungs,  &c.  immediately  rises  to  the  ceiling.  It  must  descend  again 
from  thence,  when  cooled,  to  reach  the  chimney;  but  it  is  evident 
tbat  in  so  doing  it  must  be  a^ia  pajlially  inhaled,  and  will  be  again 
sent  aloft  doubly  pernicious  still  Uj  descejid. 

There  are  doubtless  many  persons  in  England  to  whom  if  sutdi 
a  statement  had  been  made,  they  would  readily  have  found  tha 
remedy ;  but,  like  many  other  simple  applications  of  known  prin- 
ciples, notwithstanding  its  universal  importance,  and  probable 
future  universal  adoption,  it  has  come  later  than  might  have  been 
expected.  The  proposer  of  the  new  pbins  has  first  viewed  the  sub- 
ject in  the  necessary  li^t,  and  be  seems  to  have  succeeded  well  in 
bis  attempt  at  correction.  The  following  i^  a»  outlipe  t£  tltt 
-plaDB. 

1.  \As  to  Heafi^.— Instead  of  allowing  the  hot  smoke  of  a  &« 
to  escape  useless,  as  is  bow  done,  it  is  niade  in  ascending  to  pasi 
ttnough  certain  pieces  al  apperati^s  called  warmers,  placed  in  difie* 
rent  parts  of  ibe  house,  to  which  it  ports  with  its  heat ;  and  tbes^ 
by  becoming  warm  themselves,  tieat  fbe  air  siirrouni^ng  tlien  in 
the  apartmeats,  as  a  hot  iron  or  stone  heati  water  into  wbicb  it  ■ 
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throini.  This  abstraction  of  tbe  heat  fioiD  the  smoke  ii  eftcted  iit 
a  Tsricty  of  wa^  but  generally  by  a  w»mer  placed  in  the  6re|>laee^ 
of  each  rocmi  o*er  that  io  which  the  fire  is  lighted.  The  heatings 
nar  be  carried  to  any  extent,  and  is  regulated  by  the  turning  of  U 
cock  or  Talve  which  governs  the  admission  of  the  smoke  into  tba 
^pfMrattu.  In  addition  to  this  saviog,  the  inventor  also  produces 
moe  heat  from  a  given  quantity  of  fiiel,  for  hia-  stove  is  so  con- 
uived  at  to  bunt  the  amdie,  tlwt  is,  a  large  quantity  of  carbon- 
Bceons  matter  which  usually  rises  with  it,  and  much  inflammable 
Air  i^ich  usually  escapes  unaeen. 

2.  As  to  Ventilation. — The  ritlated  ur  rinng  from  the  lifngs,  or 
from  candles,  lamps,  &c.  in  the  room,  imoiediately  passes  away 
through  a  circular  opening  in  the  ceiling,  from  winch  a  pipe  con- 
veys it  to  a  large  common  tube  in  the  staircase,  and  this  last  rises 
through  the  roof  like  a  chimney,  and  is  crowned  by  a  ventilator.' 
*nirough  it  the  air  from  the  upper  part  of  every  room  in  the  house 
is  constantly  passing  away,  and  mixing  with  the  atmospheric  ocean 
pbove,  ensuring  thus  the  absolute  purity  of  what  remains. 

The  advantages  of  these  plans  over  commwi  methods  may  be 
most  conveniently  enumerated  as  follows : — 

1.  With  a  ytew  to  Economu, — One  6re  answers  the  purpose  of 
tCYeral,  with  a  saving  of  fuel  proportionnte.  There  is  not  the 
trouble  of  lighting  and  attending  to  many  fires,  and  of  cleaning  the 
stoves  and  fire-irons;  so  that  in  many  .houses  a  servant  might  be 
spared.  In  many  bouses  fires  are  required  to  be  lighted  from  time 
to  time  in  every  apartment  to  remove  dampness,  and  this  during* 
summer  as  well  as  m  the  winter ;  and  it  is  not  uncommon  even  for 
families  to  nihmit  to  the  inconvenience  of  migrating  from  room  to 
room  OS  this  account,  while  the  purpose  is  immediately  answered' 
in  the  new  plan,  by  directing  the  kitchen  smdie  through  the  warm-  '■ 
ing  apparatus  of  any  particular  room.  Tlia  original  expense  is 
little  more  than  that  of  setting  common  stoves. 

3.  The  danger  of  fires  in  houses  is  necessarily  much  diminished 
by  it. 

S.  There  never  can  be  smoke  in  a  house  so  warmed,  ow  the 
consequent  expense  of  renewing  so  often  the  papering  and  painting ' 
on  account  of  it. 

4.  If  elegance  be  studied,  the  new  plan  is  susceptible  of  as  much' 
embellishment  as  the  old.  As  we  have  been  universally  accustomed 
in  this  country  to  see  the  fire  which  warms  us,  and  to  account  it' 
company  in  the  nights  of  winter ;  for  those  who  might  be  unwilling 
to  relinquish  this  enjoyment  in  their  sitting  rooms  at  least,  the  in- ' 
veotor  has  planned  some  elegant  specimens  of  a  combination  of  the' 
stove  and  warmer.  These'possess  nearly  the  full  advantage  of  the 
new  phm  with  what  is  very  pleasing  to  many  of  the  old. 

5.  Temperature  or  Climate. — In  every  part  of  a  house  so  fitted 
up  the  impression  must  always  be  that  it  is  summer.  A  delightful 
uniform  warmth  is  felt  on  all  sides,  quite  distinct  from  the  partial' 
and  unequal  heat  <^  a  fire.    There  can  be  no  peroiciotu  draughts ' 
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«f  air,  damps  ia  bed-rooms,  chills  on  combg  into  the  staircMe,  or 
OD  moving  from  one  ixnm  to  another ;  and  these  are  the  causes  of 
half  the  winter  diseases  of  our  climate.  An  invalid  in  a  house  so 
warmed  and  ventilated  need  scarcely  regret  the  dimate  of  Ltsboa  or 
Madeifa. 

The  new  apparatus  shuts  up  the  chimney  altc^ther,  eiCcefH  the 
little  tube  of  the  atove  where  a  stove  is  used.  The  importance  of 
this  effect  in  securing  uniforniity  of  temperature  may  need  explana- 
tjou  to  some.  Id  our  ordiijiiry  chimney  there  passes  up  not  only 
the  air  which  has  fed  the  fire,  and  has  been  heated  by  it,  but  a  much 
~  larger  qiiantity  which  enters  it  between  the  bottom  of  the  mantle- 
piece  and  the  6re.  It  is  this  last  abstractioa  which  produces  the 
powerful  and  dangerous  draughts  which  we  always  feel  tending 
towards  the  fireplace,  and  which  causes  the  sudden  fall  of  tempera- 
ture in  a  room  when  the  door  is  left  open  for  a  minute.  There 
passes  off  too,  unfortunately,  only  the  lower  stiatum  of  air  into 
which  the  chimney  opens,  while  the  heated  air  above  remains  un- 
touched. A  common  chimney,  therefore,  in  addition  to  the  great" 
draught  produced  by  it,  must  necessarily  maintain  a  heated  and  im- 
pute atmosphere  above  the  level  of  the  m^ntlepiece,  surrounding  the 
heads  of  the  company,  and  being  breathed  by  them ;  and  below,  a 
stratum  of  cold  air  moving  towards  the  fire,  pure  iitdecd,  but  an-- 
sweriiig  only  the  purpose  of  chilling  daDgerously  our  feet  and  nether 
bodies  A^hich  are  immersed  in  it. 

6.  The  Pvriiy  t^  the  Air. — Man's  existence  depends  imme- 
diately upon  the  agency  of  the  air,  of  which  he  consumes  in  breath- 
ing the  vital  principle.  Deprive  him  of  air  but  for  a  minute,  and 
he  becomes  senseless,  and  dies.  Can6ne  him  to  a  small  quantity 
without  change,  and  the  same  effect  as  certainly  follows.  Change 
the  air  in  any  known  way,  or  his  body  in  its  disposition  to  be  afTected 
by  it,  and  the  most  striking  results  follow.  With  all  this  before  us, 
it  is  singular  that  many  of  the  certain  consequences  of  breathing 
vitiated  air  should  so  long  have  been  attributed  rather  to  other  causes 
than  to  the  real  one.  While  we  see  gaol,  ship,  and  hospital,  fevers, 
arising  as  necessary  consequences  where  many  persons  breathe  toge- 
ther  in  coaSned  places,  we  have  often  attributed  to  want  of  exercise 
only  the  consumptions,  debility,  paleness,  and  premature  death,  of 
persons  of  sedentgry  habits  or  employments.  Persons  who  are 
much  abroad  in  the  open  air,  and  those  who  are  not,  may  in  all 
cases  by  their  appearance  be  very  easily  distinguished  from  each 
other ;  and  It  is  only  among  the  former  that  we  meet  with  longevity 
'  and  vigorous  health.  By  the  plan  of  ventilation  now  prapo!<ed,  it 
is  evident  that  the  air  in  a  small  study.or  bed-room  can  never  cease 
to  be  as  pure  as  under  the  open  sky. 

The  proposer  of  these  improvements,  the  Marquis  de  Cbabannes, 
has  received  a  patent,  which  ensures  him  some  advantagefrom  their 
adoption.  His  name  will  suggest  a  reflection,  which  has  already 
often  been  made,  that  England  has  not  only  the  honour  of  making 
the  most  impoitant  discoveries  herself,  but  it  is  to  faer  also  tb^t  io- 
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ventive  geoius  of  other  nations  often  comes  to  receive  its  reward. 
Thb  GcDtleman  found  refuge  here  with  3  numerous  and  inftint 
£itnily  from  the  storms  of  the  Revolution.  1  understand  that  his 
ovrn  estimable  character,  and  his  veiy  interesting  family,  have  pro- 
cured for  him  here  the  attachment  of  many  of  our  couDtrymea ; 
and  he  cKngs  to  their  friendship,  and  to  English  security,  in  pre- 
ference to  any  thing  which  his  former  county  now  offers.  If,  be- 
sides informing  the  public  on  a  subject  very  important  to  it,  i  by 
this  little  account  also  render  a  service  to  such  a  man,  it  will  be  an 
additional  pleasure  to  me. 

In  considering  the  progressive  improvements  which  men  have 
made,  and  which  at  the  present  day  they  are  making  more  rapidly 
than  ever,  in  the  arts  of  life,  it  is  impossible  not  to  be  forcibly  struck 
by  the  contrast  which  occasionally  appears  between  early  attempts 
and  subsequent  perfection.  With  regard  to  the  subject  of  the  pre- 
sent paper,  for  instance :  man,  without  shelter  and  protection,  re- 
quires for  his  comfortable  existence  the  warmth  of  countries  on 
which  the  sun  darts  nearly  perpendicular  rays,  stilt  by  progressive 
art  he  has  contrived  lo  make  even  the  regions  of  the  frozen  pole 
affivd  him  almost  every  enjoyment  of  which  bis  existence  is  capahle. 
It  was  near  the  equator  that  Omnipoteot  Benevolence  placed  the 
first  inhabitants  of  the  earth,  when  new-bom  reason  had  not  yet 
learned  to  mould  obedient  nature  to  its  purposes ;  but  as  the  race 
multiplied  and  spread,  shelter  was  10  be  sought  against  the  chilling 
blasts  which  were  now  found  threatening  death  to  the  tender  organ- 
izations of  warmer  climes.  Here  man  built  his  cabin,  and  shut 
out  the  storm ;  be  lighted  his  fire,  and  the  noise  of  the  elements 
without  made  him  but  feel  more  sensibly  his  comfort  and  security 
within.  His  means  are  now  so  complete,  that  he  produces  at  will 
jihe  climate  which  pleases  him,  in  whatever  part  of  the  world  he  be 
placed ;  and  thus  while  all  other  animals,  unless  protected  by  him^ 
must  perish  when  removed  from  the  zone  in  which  they  first  ap- 
peared, he,  the  lord  of  all,  has  made  the  whole  earth  his  comfort- 
able home,  and  its  varieties  of  climate  but  minister  to  his  pleasures. 
I  am,  dear  Sir,  yours,  &c. 

BnUumclMpiare,  Da.  18,  1815.  A.   ABNOTT. 


Article   IX. 

Or  Lighting  Coal  Mines.        With  a  Plate. 

D«.  e,  13U.    ' 

Pereut  qui  ante  na>  nostra  iDieniant. 

Thb  accompanying  figure  (Pl.XLIIl.Fig.  2)  of  an  air-tight  lantern 

to  be  used  in  coal-mines  is  in  principle  and  form  unquestionably  of 

my  own  original  conception,  invention,  and  coostruciion,  many 

tnoaths  ago.    UpoQ  the  production  of  Sir  H.  Davy's  lantern  it  wis 

L.;,.tz«tvGoO^IC 
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sketched,  s  copy  takei^  and,  t^etber  with  the  Mlow'mg  ob«erva< 
lions,  atyaited  the  judgment  of  the  public  upon  that  inveation,  as 
it  might  be  declared  or  expressed  in  one  or  other  of  our  two  philo- 
sophical journals.  In  No.  36  of  Thomsoo's  Annals  for  Dec.  1815^ 
a  laDt«rn  constiucted  by  Dr.  Mum^,  of  Edinburgh,  upon  the 
same  principle  as  this,  of  supplying  itaelf  with  ak  from  the  bottOBa 
<tf  tlie  mine,  is  announced  aa  having  been  exhibited  and  put  in  a 
«ouee  of  trial.  Although  before'  the  1st  of  December,  therefore, 
I  had  never  Iieard  of,  and  have  as  yet  never  seen,  any  represenution 
of  Dr.  M.'s  lantern,  yet  to  linn,  repeating  without  any  malignity  of 
unprecation,  the  p^ehxed  motto,  aroended  from  the  adage  "  pereint 
qui^Bte  noft  nostra  (iijcerm^"  I  resign  the  fatHiourof  prior  disco- 
Tery,  and,  which  is  of  more  importance,  of  foture  practical  applii- 
cation. 

The  figure  of  the  lantern  shows  its  use.  It  receives  the  supply  of 
air  with  which  it  burns  exclusively  from  the  bottom  of  the  pit^. 
through  the  flexible  tube  of  leather,  covering  a  spiral  wire,  and 
terminated  by  the  perforated  globe  of  metal  at  its  lower  extremity> 
which  may  drag  along  the  ground,  whilst  the  n>iner  carries  the 
lantern,  or  lie  stationary  upon  it,  when  the  light  is  stationary.  This 
invention  was  suggested  by  the  following  observations,  which  may 
Bot  be  undeserving  of  notice,  although  the  lantera  of  Dr.  M.  pre- 
cede in  existence,  and  be  preferred  in  use. 

Coal-mines  are  infested  with  two  sorts  of  noxious  airs,  dififering 
essentially  from  each  other  in  all  their  prop^ties.  The  one,  called 
by  the  miners  the  choak-rdamp,  tbeaaote  and  carbenic  acid  gases  of 
chemical  philosophy,  is  heavier  thaO  atmoepberic  air ;.tht  other, 
called  fire-damp  by  the  miners,  the  carbureted  hydrogen  gsi  of 
chemists,  is  lighter  than  atmosplieric  air,  Of  course  (heplacei 
occupied  by  each  are  the  boitom  and  the  top,  the  floors  and  roobi 
of  mines.  Of  these  gases  the  fornier  beoome  less  and  less  aoxious 
in  proportion  to  their  commixture  with  fltmoBpheric  air ;  the  latter 
more  and  more  dangerous,  end  liable  to  explosion,  in  proporlioa  to 
tlie  same  commixture,  io  quantities  limited  to  six  p^rts  and  Xi 
parts  of  atmotphericair.  ^o  commbtture  of  these  diETcrent  noxious 
^  gases  will  esplbde. 

These  various  properties  of  these  gases  indicate  the  modes  to  be 
pursued  to  discharge  them  from  mines,  and  to  destroy  their  noxious 
qualities.  The  light  air  can  be,  and  is,  fired  with  safety,  and  con- 
sumed as  it  issues  from  the  crevices  of  the  mine  before  it  mixea 
itself  with  the  atmospheric  air  in  proportions  capable  of  exploding. 
But  beyond  all  question  the  best  and  most  direct  mode  of  getting 
rid  of  it  is  to  conduct  it  with  as  little  agitation  as  possible,  and  mix- 
ture with  the  air  of  the  mine,  along  the  roofs  of  the  mine  or  channels 
of  Intersection  cut  therein,  to  which  in  the  original  workings  of 
the  mioe,  and  at  aH  times  afterwards,  a  due  degree  of  inclination 
■hould  be  given  for  thp  purpose,  to  conduct  it  to  up-air  shafts,  at 
which  it  would  regularly  and  safdy  be  xlischarged.  Wherever  the 
workings  of  the  siiQe .  by  irregularity  <^  me  or  elevation  of  loof 
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■bould  render  it  impoarible  to  form  thete  olMnmels  ■ot  connexioa 
with  established  air  shafts,  a  aew  air  shaft  shoold  be  formed  to  eono- 
nmnd  the  ufward  ak'dniiaage  oi  the  new  workiags.  Might  not 
thii  be  eActed*  aod  the  number  of  np-air  rfwfts  l>e  coowderaUj 
tocreased  witbout  exceptianalijr  dcbnniDg  the  npper  sarSux  of  the 
§c31f  bj  aacertaimiff  above  bjr  trigaoometiical  calculatioa  the  point 
iiom  whidt  dcscendiag  a  new  shaft  might  be  established ;  and  migbt 
not  such  shafts  he  funded  fagr  an  improved  preceai  in  boring  mmI 
lettii^  down  hod  ifApa  .to  jveserve  and  to  keep  open  the  shaftl 
If,  in  boring,  a^  considcfable  quaatitt  of  water  riiould  be  pinced, 
■tore  than  can  essily  be  dis[kned  oi  (the  great  (Ajectioa  to  air 
shafts),  as  the  boriflg  would  be  from  the  top  of  the  nrface,  no 
harm  wonld  ensue^  aud  the  boring  on  that  point  might  be  ritan- 
doced. 

The  heavy,  or  azotic  and  carbonic  acid  gases,  can  only  be  ren> 
dered  imioxiout  by  ventilatioD  and  Baixture  with  atmo^heric  air 
intiodnced  from  above  by  currents  establi^d  by  mechanical  means 
through  shafts  and  channels  possiDg  to  the  very  bonbm  of  the  iniiM> 
or  bv  gmqg  Erections  to  the  currents  produced  by  tarioos  causes 
irithm  the  mat  itself. 

These  medianicat  means  of  discharge  are  applicable  to  these 
gases  as  Doxioos  to  human  life  generally,  and  uadoubtedly  they  are 
the  great  and  direct  means  to  be  resorted  to  for  these  purposes. 
lie  miuffi(3ency  of  these  means  always  to  disclwge  the  light  gas» 
its  explosibiltty,  the  necessity  of  using  fires  to  give  light  in  the  cwrk 
abysses  of  tbe  earth,  and  the  difficult  of  ascertaining  when  and 
where  the  dangerous  accumulations  thereof  exist,  have  rendered  it 
ft  desirable  thing  to  discover,  if  possible,  ai^  mechanical  con- 
trivance by  which  the  bebefit  of  light  may  be  obtained  without  the 
danger  <tf  fire. 

Two  of  the  phma  recommended  fur  the  purpose  will  be  conri- 
dered :  that  which  in  times  past  has  been  invented,  and  continues 
to  be  now  used,  of  obtaining  light  by  the  collision  of  flint  and 
'  Bteel ;  and  that  which  in  the  present  day  has  been  proposed  by  Sir 
Humphry  Davy,,  and  is  now  before  the  public,  of  a  closed  lantern,. 
thejwssage  of  air  through  which  i^  duty  regulated. 

lue  use  of  flint  and  steel  does  not  seem  to  be  sufficiently  under- 
stood in  its  principles.'  That  it  is  not  secure  against  explosions  is 
admitted ;  and  I  am  inclined  to  thioli  that  tbe  dependance  upon^ 
and  safety  expected  from,  its  use,  is  ifi  a  great  measure  illusory. 
Whenever  it  has  produced  explosion,  it  is  not  doubted  that  the 
Aune  c^  a  taper  would  have  produced  it.  Would  the  flame  of  a 
taper  produce  it  where  the  collisien  does  not  ?  I  am  inclined  to 
think  that  the  l^ht  in  fire,  for  sudi  it  is,  produced  by  these  colli- 
NOns,  fuk  to  fire  air  not  explodiblc,  and  fhih  tiot  to  fire  explodible 
air. 

If  tbe  collision  of  flint  and  steel  be  made  in  vaeao  at  the  points  of 
contact,  and  there  only,  light  is  exhibiied|  when  the  collision  is  made 
in  atmospheric  air,  the  abraded  portioBa  of  steel  fly  off  ia-w  high  stale 
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of  temperature,  produced  by  the  contact,  and  absorbiDg  oxygea 
'  from  the  air,  sufier  combustion,  and  an  exaltatioa  of  temperature  even 
to  white  heat.  If,  therefore,the  collision  be  made  in  atmospheric  air, 
combustion  of  the  steel  takes  place.  If  io  pare  hydrogen  gas  neither 
combustion  of  the  steel,  nor  explosion  ci  the  gas,  takes  place,  for 
want  of  a  due  commixture  of  oiiygen.  -  If  the  collision  be  made  in 
a  due  mixture  of  oxygen  and  hydrogen  gases,  will  not  both  eombus* 
tioD  of  the  steel  first,  and  consequent  explosion  of  the  ges,  be  'pto- 
duced  ?  Perfect  safety  is  not,  dieiefore,  to  be  expected  from  the 
use  of  these  iostrumoits,  bat 'this  develt^ment  of  the  danger  ia 
its  principles  leads  to  this  practical  improvepient  in  the  machine. 
The  chance  of  danger  may  be  diminished  by  a  conitmction  that 
shall  subject  the  steel  only  to  close  contact  without  any  separadoe 
of  parts,  leaving  all  abrasions  to  be  of  the  parts  of  flint  which  ara 
incapable  of  further  exaltation  of  tennperature. 

Sir  H.  Davy's  lantern  diminishing  the  supply  of  atmospheric  air  1^ 
adjustment  of  the  apertures  through  which  alone  it  enters  and- ^lassei 
out,  diminishes  the  flame.  Admit  hydrogen  gas  pure  ai  not  sufficiently 
mixed  with  atmospheric  air,  to  explode ;  the  pure  gas  will  burn  witb> 
out  explosion,  as  it  does  in  the  lampsof  the  metEopolis,  and  goes  out, 
as  it  would  in  those  lamps  if  the  supply  of.  fresh  air  were  excluded 
from  all  other  entrance,  and  by  the  gas.itself  where  it  enters,  A 
non-ex  plod  ibie  mixture  of  gases  burns  in  the  lantern,  as  it  does  at 
the  taper  of  the  miner,  who,  when  he  sees  the  flame  capped  with  a 
surrounding  flame,  knows  his  danger,  gently  depresses  his  caodta 
into  a  lower  stratum  of  ^r,  and  retires.  .The, lantern  doea  nothing 
for  him  which  his  Dwn  observation  of  his  candle  does  not;  and  if 
the  flame  of  the  lamp  wilt  thus  fire  this  non-explodible  mixture  of 
the  gases,  what  is  there  to  prevent  the  inflammBtion  and  explosi<Hi 
of  explodible  mixtures,  and  the  communication  of  the  flame  through 
the  apertures  of  the  lantern  with  that  body  of  mixed  gases  wtuch  is 
external  and  adjacent  ?  The  lantern,  therefore,  will  not  explode 
noD-explodil)le  gases,  and  will  not  fail  to  explode  explodible  gases. 

Various  other  considerations  present  themselres  in  oppoMtion  to 
the  use  of  this  lantern.  The  flame,  it  is  supposed,  renders,  as  it 
burns,  the  air  in  the  lantern  less  fit  for  combustion,  by  portion's  of 
azote  and  carbonic  acid  gases  which  mix  therewith.  If  in  the  first 
minute  a  given  portion  of  these  airs  be  mixed  with  the  air  in  the 
lantern  ;  in  the  second  minute,  another ;  and  in  the  third,  and  other 
succeeding  minutes,  successive  rateable  portions;  the  power  of 
combustion  must  end,  and  the  flame  be  gradqalty  extinguished. 
This  difliculty  can  only  be  surmounted  by  au  adjustment  of  aper- 
tures, which  supposes  or  renders  this  successive  deoxygenation  sub- 
ject to  certain  limits  of  existence  ?  If  from  this  supposed  period 
WG  reason  back,  will  not  the  agency  of  the  same  causes  which  et 
any  time  prevent,  always  prevent,  any  deoxygenation,  even  at  the 
commencement  of  the  inflammation ;  and  does  not  all  this  prove 
that  the  reduced  state  of  the  flame  observed  in  the  lantern  depends 
upon  some  other  cause  rather  than  the  quality  of  the  air  ? 
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If  tlie  reduced  state  of  the  flMne  depends,  as  is  supposed,  upcm 
the  quality  of  the  air ;  and  if  ir  atmospheric  air  the  adjustment  of 
apertures  be  such  as  to  prevent  the  spontaneous  extiDCtioQ  of  the 
flame,  therein,  other  and  various  adjustments  will  be  required  for 
the  various  mixtures  eni^ug  the  lantern  of  atmospheric  air  and 
carbureted  hydrogen  gis,  to  prevent  the  successive  extinctions  of 
the  light  in  the  absence  of  all  danger;  and  ivill  not  this  requiie  a 
re-opening  of  t)ie  lantern  to  variously  mixed  airs,  that  will  abate 
and  reduce  again  the  safety  of  the  miner  to  open  lamps? 

As  the  success  of  this  invention  is  stated  to  depend  primarily  upon 
commixture  with  tlie  supposed  foul  air  within  the  lantern  of  enter- 
ing enplodiblc  gases  before  they  reach  the  flame,  tliis  may  best  be 
effected  by  many  small  holes  in  the  floor  of  the  lamp  at  greatest 
distances  from  the  flune.  But  is  the  air  within  the  lantern  which  is 
said  to  reduce  the  flatne,  and  which  is  considered  capable  by  com- 
mixtureof  preventing^ explosions,  as  foul  in  fact  as  it  is  supposed  to 
be  ?  No  azote  or  carbonic  acid  gas  from  the  combustion  of  the 
lamp  can  remnin  or  will  be  found  within  the  lantern.  Their  spe- 
cific gravities  in  their  heated  stale  at  the  moment  of  combustion 
must  be  considentbly  les^than  tfaat'of  atmospheric  air,  and  there- 
itxK  they  will  first  rise  through  the  chimney,  and  will  rise  urged 
upwards  in  a  current  that  would  carry  them  out  of  the  lantern,  even 
if  heavier  than  atmospheric  air.  The  reduction  of  the  Same  ia  the 
lantern,  which  is  attributed  to,  and  is  supposed  to  be,  evidence  of  . 
quality,  is  in  fact  owing  to  the  smaller  quantity  of  air  which  has 
access  to  the  flame  in  a  current  whose  rapidity  is  diminished  by  the 
delayed  escape,  through  the  diminished  chimney,  of  the  heated 
azote  and  carbonic  acid  gases.  The  escape  of  these  airs  is  retarded, 
not  prevented ;  they  must  go  before  any  other  air.  By  their  re- 
tardation, the  current  of  air  wliich  supplies  the  flame  is  retarded, 
and  the  flame  diminbliedin  consequence  of  this  diminished  supply, 
but  none  of  the  azote  or  carbonic  acid  gases  will  remain  to  mix  with 
the  air  in  the  lantern,  to  affect  the  flame,  or  to  prevent  explosions, 
as  is  supposed.  And  if  explosion  takes  place  within  the  lantern, 
will  small  or  large  holes  m  themselves,  or  elongated  into  tubes, 
prevent  explo^ons  of  the  gases  from  passing  in  train  through  themj 
and  communicating  with  the  external  explodible  mixtures  from 
which  they  proceed  ?  This  cannot  be  conceived  of  any  explodible 
mixture  continued  through  channels  of  uninterrupted  communica- 
tion of  any  dimensions.  Yet  is  this  suggested,  and  explosions  are 
add  to  be  "  incapable  of  passing  through  small  glass  or  metallic 
air  tubes."  In  the  Annuls  of  Philosophy  this  possible  danger 
through  the  apertures  is  suggested.  In  the  Fhilo5<}phicBl  Magazine 
'for  the  first  time  air  tubes  of  supply  were  contemplated.  The  ex- 
periment should  be  made.  It  would  seem  that  a  discharge  in  traiq 
IS  to  be  expected  through  tubes  of  idl  lengths  and  dimeiaions^ 
from  the  touch-hole  of  a  fusil  to  all  greater  lengths.and  bores. 

Contrary,  therefore,  to  what  has  been  reasoned  respecting  this 

lantern,  the  flame  is  not  prinvirily  reduaed  by  change  af  quality  is 
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tjl^  air,  but  priacipBlIj  by  cIuDge  of  <piBntit]F,  firon  the  lUmiaiafaed 
!p]]^y  of  the  retord£il  cunent.  The  flame  it  extiogubhed  piiD^ally 
in  coiise^aeBce  of  atioospheric  ux  beiog  excluded  frois  m  aoeeas  to 
it,  by  the  entoiss  gates,  l^e  flame  ii  oot  extii^ishcii  until  the 
g9fes  arrive  at  and  are  fired  -by  it ;  aod  if  tbey  be  explodJUe,  tb^ 
will  explode,  and  commaiiicate  nith  the  gates  without. 

llie  ouly  retnaiDiDg  pko  iodicUed  is  that  conformably  to  which 
the  accompanying  lantern  has  been  constructed,  to  CKclude  all  com* 
muDication  of  ttue  flapne  from  the  air  witlUQ  which  the  lantern  is 
placed,  and  to  derive  its  supply  of  ilr  from  the  floor  of  the  mine, 
from  that  strttum  into  whidi  the  alarmed  miner  dspresaes  bis  taper, 
which  if  it  be  of  azote  and  carbonic  acid  gaies,  or  choal[-damp» 
fvill  only  exttngui^  his  light,  and  only  io  the  last  supposeable  ex- 
tremity of  a  mine  filled  to  the  bottom  with  fire-damp,  will  produue 
e:^^ostons,  could  any  person  be  supposed  ci^ble  <^  exiating  id 
such  a  mixture  of  carbureted  hydr^eh  gas,  or  of  persisting  to  ad- 
vance into  it,  6otwithstanduig  the  various  other  notices  ha  would 
have  received  of  his  danger. 

This  evil  results  from  the  consideration  of  these  expedients.  Ub- 
air  shaf^  are  negiecled,  and  a  due  coupe  of  mining,  whilst  tiie 
Ksult  is  atTfuted  of  coatriTsncei  which,  afbir  all,  caa  only  be  ' 
auxiliary  to  those,  and  are  injurious,  as  they  tend  to  supeEsedc  their 
use,  ta^  prevent  their  establishment:  la  the  west  I  undeiatand 
that  collieries  are  c^ned  and  conducted  upon  princi[des  vrhich  dis- 
chajge  all  accumulations  of  light  gas  by  upward  drainage,  and  pre- 
vent all  descent  of  waters  bf;low  ttwir  dminage  level  imm  the  sulrlaee 
t^  the  earth.  Conformably  to  these  principles,  as  far  as  may  he, 
die  mines  in  the  narth  should  be  icfipnived,  i^iened,  and  conducted 
■    io  all  their  future  woiliings. 


AaTici.]^  X. 

An  Ess(^  m  ilie  Shapes,  DmetisiojiSt  and  Positiam  of  thfi  Space* 
in  the  Earth  which  are  called  Rents,  and  the  Arrangetaent  qf  tlu 
Matter  in  fkem  -'  with  the  Definition  and  Cause  ofSlriui/ictttion. 
By  Mr.  John  3.  I^ngmire- 

(OMcbuMj^  vol.  Ti.  p.  414.) 
On  the  Cause  of  Formations.  • 
'  1  HATB  titaAy  gone  through,  in  a  brwf  way,  those  parts  of  my 
advertiseoutnt  which  relates  to  internal  and  sui^ce  rents,  and  U 
■tmtificatioB  [  and  I  have  now  only  to  show  that  the  phenonabon 
ft  fimnations  is  an  "  eOect  of  the  unequal  contraction  of  the 
earth's  matter." 

'  Jn  this  es»iy  I  w^  adopt  an  anangement,  as  coosbtent  as  I  am 
abW'to-mtatie.ct,t  mtt^the-maoBer  in  wiiidi  I  conceive  the  viuble 
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part  of  tbe  enrth  h»  been  fonnei).  I  shall  not  bring  formud  all 
the  obserrations'necasary  io  a  compttte  system,  but  oalj  iueh  as 
ate  moit  ifltimatrlv  connected  with  the  propositioD  under  considen- 
tioQ  I  and  I  shall  id  general,  and  as  much  as  I  can,  confine  myself 
to  new  data ;  obaerriog,  ia  the  mean  time,  that  all  the  old  and  well 
estaUtahed  facts  fall  in  with  these  data  in  such  a  way  as  to  lead  it 
bear  as  possible  to  a  true  theory. 

Some  geologists  arrange  all  the  known  matter  of  the  eanh  under 
the  classes  primitive  and  secondary;  othen  malte  the  divisions  pti- 
nrnry  and  secondary;  and  others  divide  into  primitiTCj  transttion,  and 
floetz.  None  of  these  classifications  is  sufficiently  correct.  The 
term  primitive  probably  originated  from  the  idea  that  the  matter  so 
callea  is  in  its  original  solid  state;  and  if  this  word  were  not  appli- 
cable to  matter  arranged  in  the  other  classes,  and  had  no  referenctf 
In  contradistinction,  to  the  term  secoodary,  It  would  certainly  in 
this  sense  be  applied  with  propriety ;  but  wnen,  considered  with  re- 
ference to  the  vrord  secondary,  its  aptness  is  altogether  lost ;  for 
though  secondary  matter  is  not  in  its  otiginal  situation,  It  undoubt- 
edly possesses  its  first  state  of  solidity.  In  other  respects  these 
terms  are  improper :  the  greatest  part  of  primitive  matter  is  unstra- 
tified,  but  some  varieties  are  stratified,  as,  for  instance,  quartzy 
tand-stone,  or  stratified  quartz,  compact  green-stone,  &c.  Now  as 
primidve  matter  is  both  stratified  and  unstratified,  the  distinction  is 
MBt}  and  the  matter  of  two  classes  confounded  together.  These 
olyections  apply  with  equal  force  to  that  arrangement  which  divides 
the  earth's  matter  into  the  primitive,  transition,  and  floetz  classes. 
lb  these  objections  may  oe  urged  those  which  follow.  All  the 
matter  belonging  to  the  classes  primitive  end  transition  Is  stricdy 
priinhive ;  therefore  if  a  distinction  be  made  in  classing  this  matter. 
It  ought  duly  to  be  of  subordinate  consideration.  If  the  term  floetz 
Sterally  means  stratified,  it  Is  sufficiently  dbtinct,  provided  no 
matter  is  arranged  under  it  that  is  not  stratified ;  at  any  rate,  how- 
ever, stratified  is  by  mndi  the  better  term.  But  whatever  b«  the 
(^niong  of  geologists  as  to  the  earth's  mode  of  formation,  two 
terms,  namely,  concrete  and  concrele-stnttfied,  may  be  used,  which 
accord  exactly  with  its  structure,  and  'which  have  very  little  rcfier- 
<neeto  theoretical  specutetions. 

Of  CvncreU  Matter. 

The  concrete  matter  comprehends  the  ^rimltiva  or  primary 
matter;  and  includes  all  the  primitive ;  some,  if  not  all,  of  the  tran- 
sition ;  and  a  few  of  the  floetz,  and  the  newest  fioetz  trap  Hxtaa- 
ttuus  of  Werner.  This  matter  may  be  divided  into  earth-«tODe  and 
liine-atone. 

I.  Of  Cmcrete  Barth'Stme. 
The  earth-stone   completely  surrounds  the  inner  part  of  the 
*a«h.    It  is  m  concrete  mass  that  can  only  be  dfatinguished  into 
I  2 
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)Mrt&wffl^  diffff  fromtine  apether  iaappearaace;  and  the  etwn- 
(io%  dtffiring  parp  are  arranged  into  ampletely  concentric  layers. 
'Itiat  the  coDcrefe  earthy. matter  b  a  great  and  universally  amti- 
J1U0U3  maas,  I  will  pow  endeavour  to  sliow.  The  visible  parts  of 
this  matter  are  geaeraliy  situated  oji  the  highest  parta  t^  the  dry 
land ;  on  a  lower  level,  the  concrete  lime-stone  puts  on }  and  beloiv 
it  the  stratified  matter  commences.  Were  we  to  draw  a  jectional 
line  through  a  large  visible  part  of  this  matter,  in  any  du^ctioa 
except  the  longitudinal  one,  the  centre  of  the  part  would  be  the 
highest  point,  and  from  this  place  the  line  would  bend  downward^ 
in  a  regular  and  easy  curv«,  till  either  (he  lime-stone  or  the  strati- 
fied f<H:mations  t^ere  met  with ;  and  if  the  former,  the  line  would 
sfill  descend,  but  easier  than  before,  till  it  reached  the  stratified 
formations;  it  would  theo  incline  a  little,  but  would  be  nearly 
horizontal :  if  we  pursued  this  line  straight  forward,  it  would 
ascend  easily  the  contraiy  way,  while  it  pass^  through  the  stratified 
ground;  thea  steeper  over  the  concreted  lime-stone;  and  still  , 
steeper  over  the  concrete  earthy  matter,  to  the  summit  of  the 
groanU.  After  observing  this  line  again  descend  for  a  certain  dis- 
tance, it  would  re-ascend ;  thus  passing  over  a  visible  portion  of 
earth-stone;  then  over  the  lime-stone,  or  the  stratiGed formabonsj 
or  both;  and  then  over  another  part  of  the  earth-stone;  and  so  on 
alternately.  When  we  .observe  the  curve  of  the  earth-stone,  and 
examine  now  the  lime-stone  and  stratified  piatter  put  on,  we  at 
once  give  the  negative  to  the  i^ea  th^t  the  earth-stone  taininates 
where  the  lime-stone  or  stratified  matter  commences,  and  conclude 
that  it  continues  under  them ;  and  as  a  proof  that  tliis  conclusion 
is  JQSt,  we  actually  find  some  of  the  earth-stone's  great  eminenus 
reaching  above  them;  Again,  when  we  have  traced  the  descending 
part  of  a  series  of  stratified  formations,  and  meet  with  another 
elevated  part  of  the  ear^-stone,  it  appears  as  if  it  rose  from  under 
the  stratified  formations  near  it ;  in  other  words,  its  surface  ioclines 
to  the  other  portion  in  such  a  way  as  to showtliat  these  portions  are 
only  the  visible  parts  of  the  same  ntass.  Hence  we  may  infer  thai. 
the  earth-stone  is  an  unirersally  continuons  mass  tiiA  exists  every 
where  in  low  as  well  as  in  high  situations;  of  course  it  envelopes 
the  inner  .part  of  the  earth,  and  contains  in  its  sur&ce-hollowg  the. 
lime-stone  and  stratified  matter. 

The  earth-stone  is  divisible  into  parts  which  difler  in  external 
characters.  Such  parts,  however,  are  firmly  united  together.  The 
parts  that  differ  essentially  from  one  another  sie  arranged  in  con- 
centric layers, '  There  are  two  layers  exposed  at  the  surface,  and 
found  In  mines.  The  lower  layer  is  granulated,  or  grained,  and 
consists  of  granite,  eieoile,  &c. ;  the  upper  layer  is  compact,  and 
is  i^omposed  of  clay-slate,  mica-slate,  &c.  The  concentric  arrange- 
ment of  these  layers  will  be  evident  ftom  what  follows.  In  every 
extensive  part  of  the  earth-stone  we  find  at  least  one  variety  of 
(rained  earth-stone.    Now  if  we  make  observations  on  the  shapt^ 
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and  relative  aituation  of  such  parts  of  the  gained  eartb-9tbnf>-  it 
becomts  erideni  thnt  they  are  the  visible  pans  of  a  concentric  layer 
which  underlies,  .but  is  uoited  to,  the  compact  layers.  Let  us  in- 
stance the  primitive  district  in  Cornwall  and  Devonshire.  If  a 
person  views  the  section  Of  the  largest  granite  hill  near  Redruth, 
taken  in  a  straight  line  tdwards  Dartmoor,  in  this  direction  the 
suriace  of  the -granite  descends  regularly  till  covered  with  the'com- 
pact  layer;  tboi  this  layer  descends  also  in  the  same  direction,  for 
a  certain  distance,  but  not  so  steep  as  the  grained  layer,  or  granite. 
Let  this  person  now  remove  himself  to  Dartmoor,  and  take  a  sec- 
tional vfew  of  this  hill  in  a  straight  line  to  the  granitic  hill  near 
Redruth.  The  Dartmoor  granite  descends  towards  Redruth  pre- 
cisely in  the  same  way  as  the  Redruth  grasite  does  to  Dartmoor, 
till  it  is  covered  by  the  compact  layer  ;  which  also  declines  to  the 
place  where  it  dips  to  from  Redruth.  Now  the  inference  is, 
that  these  are  two  of  the  highest  parts  of  a  granitic  layer  which  lies 
totally  under  the  compact  layer  in  this  part  of  the  country ;  and  the 
iact  is,  that  the  granite  and  granitic  veins,  which  proceed  from  it, 
are  found  in  the  intermediate  apace  between  Redruth  and  Dartmoor. 
The  same  conclusions  may  be  drawn  if  a  person  looks  towards  the 
granite  near  the  Land's  End,  or  towards  th^  Bristol  or  British 
Channels.  Hence  these  granitic  masses  are  but  the  visible  parts  of 
a  grained  layer  that  lies  under  the  compact  layer  Id  this  part  of  the 
world.  Now  as  all  granite  or  other  grained  parts  present  the  saine 
appearance  as  these,  and  eaist  in  every  elevated  part  of  the  earth- 
stone,  the  grained  layer  which  is  found  in  Cornwall  is  but  a  part  of 
such  a  layer  that  continues  in  every  direction  round  the  world,  and, 
appears  in  every  country,  in  consequence  of  having  an  undulating 
surface,  whose  eminences  reach  above  the  compact  layer.  Finally, 
specimens  of  the  different  varieties  of  grained  earth-stone,  such  as 
granite  and  sleolle,  approach  so  near  one'  another  in  appearance, 
that  it  requires  ^e  most  expert  mineralogist  to  determine  with  pre- 
cision to  which  variety  some  of  tliem  belong.  There,  therefore, 
appears  to  be  no  difficulty  in  the  way  in  supposing  that  granite  and 
sienite  are  pcittions  of  the  same  mass ;  on  the  contrary,  this  deduc- 
tion might  have  been  drawn  from  their  approximating  appearances. 
The  undulated  surface  of  the  earth-stone  was  produced  in  the 
following  manner.  The  process  of  copsotidatlon  proceeded  upwards 
from  below  till  it'  reached  the  earth's  surface.  Before  it  had  acted 
on  the  grained  layer,  a  number  of  inequalities  commenced  in  the 
surface,  which  divided  the  solid  from  the  fluid  matter,  because  the 
matter  below  contracted  more,  and  in  consequence  sunk  lower  in 
one  place  than  in  another ;  as  the  consolidation  continued  upwards, 
these  inequalities  increased,  and  at  the  suriace  gave  rise  to  the 
uodnlations  which  1  have  described,  when  speaking  of  the  earth's 
features,  as  being  peculiar  to  primitive  districts,  and  also  produced  ' 
such  undulations  as  contain  a  series  of  stratified  formations  ia  their 
tower  parti.    The  hollow  between  the  top  of  Keswick  Mountains, 
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and  tbc  b^  of  tboee  in  the  Idc  a£  Man,  is  the  lower  pait  <^  one  ot 
the  Ust-mcationed  uoduli^uHis.  There  would  be  a  tiow  when  the 
undulation  in  the  turface  between  thcsotid  add  flaid  matter  vct«,«» 
.  gfeat,  that  the  latter  mattsi  would  retire  Into  hotknvs,  aadsUDdjiMt 
at  high  ai  the  highest  parts  of  the  fonner  matter.  Id  the  contuna- 
tioo  of  the  proc«8B)  the  elevated  paitft  ctf  the  totid  eartb-etoDe  wotyd' 
gnduall;  extend  aixwe  the  suriace  of  the  eafth-ttooe's  fliud  mattw  ^ 
btwauic  ikt:  heUotfi  in  the  siv&ce  of  the  ttHA  uMtetitnuld  mtrttoM 
M  nw,  wtd  ttw  stiU  fliud  natter  retire  iate  them.  la  th)a  wajf  tho 
nuid  portions  of  the  GOrapaet  layer  got  below  the  bigba  parts  elt  As 
graiaed  layer  j  «ad  till  the  coasolidating  procett  readied  the  gei^eral' 
surface  of  th«  compact  Uyci,  the  fiuid  natter  k^t  siidLitig>  and  ita 
surfiue  retiring  dtiwnwarda,  aad  leavwg  a  part  ol  thia  layer  lotid 
aad.  united  to  the  gmiiMd  hyei ;  but  wiMtt  nearly  the  irfx^  of  tbe 
compact  layer  had  ohtained  the  aolid  lorw^  iia  lurJaee  anunad 
threughoitf  a  Kiiei  <4  anfdl  undulaUoiia,  whoic  dtswosimM  cma- 
tJDued  to  iwcmate  tiU  ^  malttr  had  reached  ila  (wcaest:  dcgMB  of 
aolidity. 

2.  Of  Concrete  Zitme-stane. 

This  matter  eotnpseheBds  ^1  those  gruDC4l  aid  compact  liiticr^ 
atones  and  cbalk  which  ace  not  stratified ;  and  ioclude^  most  of  the 
^mitive,  traoMtion,  and  floeta,  Ikae-attwa  aad  ehaUi,  fi>rmaticm». 
of  VVenier. 

The  mattes  of  the  lime-stotia  white  in  a  fluid  state  onn^etdf 
covered  the  earth-stone.  When  the  compact  layer  had  aMtutted  ifai 
salid  form,  the  consolidation  of  the  lime-atone  layer  conmeBeed. 
But  previous  to  tbii  event  the  fluid  ealcaivoua  matter  had  Stst  aunk 
gradually  below  the  tops  o£  the  grained  layer»  and  tbea  below  the 
higher  paits  of  the  compact  layer.  As  the  loequalitiea  in  the  Burfoe» 
of  the  earth-stonc  are  very  greats, the  uoiyenal  ceotioeity  of  th» 
lime-stone  was  destn^d,  and  |uuls  of  it,  while  still  flw^  trere 
kept  back  in  bollowe;  and  parts  arrested  tqr  the  consolidating 
proceu  aa  they  were  retiring  downwards.  It  is,,  therefore,  foand 
either  hendirig  round  hollows  of  the  earth-stone,  oc  oaly  lyii^  id 
paits  oo  one  of  the  sides  of  sach  hollowB.  We  ue  now-  cooie  nkarly^ 
to  the  conclusion.  Had  there  been  no  inequality  in  the  eonlraotion 
of  the  earth'a  matter  after  it  had  assumed  the.  scdid  stats,  the 
grained  and  compact  eBrth-steDe  layafs,  and  the  lime-itone  layery 
Wonld  have  been  complaely  hid  by  a  stratum'  of  water  equal  itt 
quaaiity  to  Aie  preswt  o^an,  which  last  iQtIf  be  coondered  the 
remains  of  tibat  fluid  from  which  ihc  lime-stone  proceeded ;  b]^  tbe 
same  ruk  the  straiitied  formations  could  not  have  existed.  Ihit  m 
the  unequal  sinking  produced  hollows,  Aid  eicpoted  the  carth-^lOBa 
and  Unie-stoBe  -to  view,  Mid  as  the  ocean  retired  into,  aod  waa 
tigMn  forced  out  of,  these  hollows  to  ita  present  situadoo,  l^the 
slow  and  pfogifeuive  accumulation  of  stratified  formation^  tbia  vn- ' 
equid  »akiag  of  ooaTse  gave  rise  to  »  variety-  of  foi matioBs.    Now 
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at  the  unequal  sinking  is  a  cemcqiWDce  of  the  ime^l  cOnMaetiod, 
Uw  phmoownon  of  foriiwtioiB  nrast  be  "  a  coiiiec|Dence  tf  the 
UBeqnii)  contraction  of  the  earth's  mtlei," 

Hiving  qpw  fiairiied  what  1  pn>ixwd,  I  tviti  cIok  these  tann 
witb  flone  getMRd  reioiikt  on  stianfied  ftmwtknii.  1  considM  the 
gtcct  fbnnmkns,  samcly,  the  Mnd-atonM  mid  coal  fomMtiooi,  to 
be  formti  in  the  mannn  that  l^es  ue  at  presAt  fillii^  6p.  The 
sand-stones  are  iorge  bars  depouted  by  former  rivert  at  the  plaMK 
where  they  eDtereid  former  luei^  tod  tbtf  coal  foniBtioiM  «re  the  < 
U  of  these  lakes. 


I  scarcelr  D^eA  reaufk  how  we)l  the  positioii,  retarthe  ahmioit, 
utd the  BAure  of  dwse  fonouieBS,  accordinth  this  idea;  BMrneed 
I  rikOw  with  wiMt  bcility  tbia  Aeoi;  it  hxgc  aecoante  tot  the  ei^Bl* 
cseeof  entcnriied  marine  aaSnds  to  lughabore  die  preaiM  oca*  1 
iMt  nhy  these  bod&as  are  in  ganeed  oonfined  to  me-«tone,  idtt 
Inge  vcgebMea  to  tbtt  and-atenei  and  the  amall  to  the  cod  fonnil- 
tioos;  a* dtete  phnomem  adnit  of  the  ccsiest  and  clearest  eci^ 
astjon  apoa  ilte  prinriples  dispkyed  in  Ataeamju 

III!      -in  IIII--  ■      ^     - 


Article  XI. 

Sttfiua  6/  a  Letter  from  j(fV.  Betudkl  Privoif,  Pt^/iftor  at 
ttmimittMy  t6  i9r.  Pierre  Privoilj  Pnfesaur  at  Geneva^  r*^ 
t^e^g  the  Dew  which  is  deposited  dn  tkat  SHe  of  PtaOs  of 
Qhas  whgre  the  J^  is  oddest. 

(To  Dr.  TboAsdn.) 

SIR. 

T^B  annexed  abstnct  of  a  letter  from  Mr.  B.  I^STCSt  relitei  to 

a  feiCt  which  hto  been  diiCnaMd  id  yair  ^oiimal  (*«].  n.  p.  Z'J% 

432).*    I  MiA  TOur  m^ers  will  consider  it  at  necessuy  to  con- 

plele  the  discnaictt  k  quettion^ 

1  aiD,  &Ci 
(Signed)  P.  pRRVosr. 

Cmmm,  Jot.  1S16. 

Af  to  Ae  homidlty  which  if  deposited  on  the  Mitsidfl  of  aglasi 
{■tne^  though  th«  ah-  ou  the  out^  he  ct^et  than  that  within,  I 
am  certidD  that  I  have  oteerred  it  seTCral  thtMs,  pretty  frequently 
indeed,  I  ombb  that  i  bare  obMrMd  this  huUidi^  on  the  outdde 
iriieo  the  eitemd  tbenttraieter  was  kmet-  thlta  the  iotetnal.  Bat 
jou  know,  my  dcsir  cocaui,  and  you  ante  it  younelf  (at  No.  24  of 
yoor  I'  193,  p.  24t],  diat  I  endearoured  to  procnre  thermomners 
with  ^tenod  bulbi,  and  sufficieDtly  sennble  to  pidiit  ottt  the  diffe- 

•  ac«alM(kcpni«KiiBber,  f 
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rence  of  temnenture  of  the  sides  of  the  glass  at  the  same  time, 
which  I  think  would  liave  given  me  initructive  results }  but  I  wss 
Bot  fortunate  enough  to  succeed. 

I  mark  down  with  regularity,  in  a  journal  containing  the  height 
of  the  internal  and  external  thermometer,  the  dryness  or  moisture 
of  the  glass.  I  find  in  this  journal  several  confirinations  of  what  I 
}iave  sfiid.  I  even  ftid  some  days  in  which  the  glass  was  wet  without 
and  mcHSt  within. 

It  may  be  objected  to  me  that  these observattoos  prove  only-the' 
co-existence  of  this  external  humidity,  and  an  extemal'temperaturc 
lower  than  the  internal;  and  not  that  this  external  humidity  waa 
deposited  while  the  external  temperature  was  lower,  I  mu^t  ac- 
knowledge that  I  do  not  recollect  to  have  seen  the  nKusture  depo- 
siting itself  on  the  gla«$,  while  the  external  temperature  was  lower 
thfD  the  ioterOal;  andLcannot  at  this  moment,  for  reasons  that  I 
shall  mention  to  you  afterwards,  consult  the  onginal  journal  of  my 
experiments.  But  the  following  observation,  which  I  have  ao  op- 
portunity of  repeating  every  year,  does  not  appear  to  me  to  i^ree 
with  the  empyrica]  principle  established  by  Dr.  Welts,  "  that  bodies 
are  not  covered  with  dew  unless  they  be  colder  than  the  air."  The 
window  shutters  of  the.  country  house  in  which  my  esperimenis  on 
dew  are  made  are  painted  green  with  oil  paint.  When  open,  they 
are  applied  (at  least  in  part)  to  the  wall  of  the  bouse.  Now  in  the 
cold  season,  when  the  nights  are  fine,  they  are  often  so  covered 
with  moisture  as  to  be  dropping  with  water  in  the  morning,  while 
the  air  lias  been  getting  colder  during  the  whole  time,  as  is  shown 
by  thermometers  fixed  against  them^  This  happens  prindpally 
when  the  preceding  day  has  been  fine,  especially  if  it  has  been  hot. 
But  as  in  this  case  the  external  air  deposits  moisture  on  these  bodies 
while  cooling,  it  follows  that  dew  (or  humidity)  is  deposited  on 
bodies  hotter  than  the  air  which  surrounds  them,  and  which  gives 
out  this  moisture. 

It  will  be  said,  peiiiaps,  that  it  is  the  dry  and  cold  air  of  the 
higher  parts  of  the  atmosphere  which,  descending  during  the  night, 
.  produces  the  cold,  while  the  humidity  is  deposited  from  -the  hot  and 
moist  air  which  ascends.  But  upon  the  whole  the  air  which  descends 
uniting  with  thf  ascending  air  must  always  coqI  it.  That  air  ac- 
cordingly is  colder,  &e. 

My  chamber  looks  towards  the  north,  and  the  roof  of  the  house 
projects  some  feet  over  the  building,  so  that  in  winter  the  ground 
at  the  bottom  of  the  wall  is  in  the  shade.  Though  1  have  a  fire  in 
the  room  during. the  day,  and  often  till  pretty  late  at'night,  if  in 
the  evening  1  shut  the  shutters,  though  I. leave  the  window  open, 
still  a  great  deal  of  moisture  is  deposited  on  tlib  outride  in  circum- 
stances, similar  in  other  respects  to  those  mentioned  above.  Here 
the  external  air  appears  to  be- colder  than  the  windf>w  shutter,  and 
yet  it  deposits  a  good  deal  of  humidity  on  it.  Yet,  as  I  have 
already  observed,*  all  the  ironwork  of  the  shutter,  whether  painted 
flr  not,  open  or  shut  (with  the  exception  of  some  pendent  or  very 
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client  parts,  not  painted,  and  covered  with  blick  oxide,  u  iron 
usually  is)  remains  absolutely  dry.  Among  other  parts,  the  heads 
of  naila,  whether  higher  than  the  surface  of  the  wood,  or  lunk 
below  it. 

1  may  observe,  likewise,  that  the  water  depouted  on  the  ahutten 
during  the  night  is  often  exhaled  in  the  morning  in  the  midit  of  a 
thick  fog. 

Perhaps  in  explainiw  these  pfaenMnena  we  ought  td  ctHutder 
separately  the  e&ect  of  the  cold  aii  which  descends,  and  of  the  hot 
vapour  which  ascends.  The  fim  probably  cools  the  surface  of  the 
shatter  only  to  a  very  minute  depth,  in  coosequence  of  ita  incoo- 
ductibility,  so  that  its  temperature  is  lower  than  that  of  the  vapour 
which  ascends,  although  the  air  of  the  room  and  the  inside  of  the 
shutters  be  hotter  than  this  vapour.  This  seems  to  be  confinQed 
by  the  dryness  of  the  ironwork,  '  This,  I  coDceive,  would  make 
my  observations  agree  with  those  of  Dr.  Wells.  In  that  case,  both 
of  us  ought  to  modify  a  little  our  general  formula.  The  air  has 
often  less  to  do  with  these  phenomena  than  would  appear  at  first 
sight.  As  there  is  probably  no  action  between  the  molecules  of  air 
and  those  of  vapour  (except  what  those  of  air  may  produce  on  each 
other,  and  those  of  vapour  on  each  other;  and  philost^hers,  I 
believe,  are  sufBciently  agreed  on  the  subject),  while  no  chetnical 
combination  takes  place,  it  is  possible  that  the  particles  of  aqueous 
vapour  distributed  through  the  cold  air  may  preserve  a  higher  tem- 
perature Ibr  a  time  long  enough  to  rise  to  a  certain  height ;  so  that 
the  air  in  the  neighbourhood  of  the  window  shutter,  though  colder 
than  it,  may  notwithstanding  contain  a  hotter  vapour,  &c, 

1  here  stibjoin  some  observations  found  in  my  meteorological 
journal  after  die  above  was  written,  by  inspecting  it  more  carefully. 
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N.  B.  All  Aiiw  obeerraticnn  were  made  M  Montaubto.  Tbe 
iHsAiW  fookM  ttWftrds  the  west;  and  the  extenul  theimonttlW 
ftted  in  the  atiddte  oF  the  window  was  turned  to  tbe  noi^. 

G.M.I,  sfgnlftes  glass moistemd  iniem^ly. 

Cf.  R.  I.,  glass  ruttniiig  down  with  mmtwre  internally. 

G.  W.- 1.,  fftwj  wettei  mtemalfy. 

^M.£^  G.ItkE^  G.W.£^  the smi extermttg. 


Ahticle  XIL 
Anaj-tsks  sf  BoOKt. 

Pkilosi^hical  Transactims  fdf  \S1'5,  PaH  II. 

Otnt  aecouat  of  this  volume  mil  b^  shorter  thtn  mo»t,  at  Ai 
mater  numbtlr  of  the  papers  which  it  coDtains  have  beeo  noticed 
m  the  Account  of  the  luiprovenieDts  in  Fhjsical  Science,  iriiich 
occupies  the  larger  part  of  the  la*t  niimber  of  the  Armala  6f  Phih- 
lopky.  It  will  be  necessary,  therefbre,  in  most  cases,  tnerely  to 
lefer  to  the  page  in  out  last  number  containing  the  abridgmeat  of 
the  paper  in  question. 

TTiis  part  contains  the  15  following  pdijere : — 

1 .  On  some  Phenomena  of  Colours  exhibited  by  thin  Plates.  Bj 
Jbtin  Knox,  Esq.     (See  Annals  of  Philosophy,  vol.  vii.  p.  8.) 

2.  Some  farther  Observaiimt  on  the  CurrsHt  that  oftenprmmh  f 
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lim  westward  of  the  SfMy  Isiandt.  B7  iamu  Reanclt,  Eiq.P.R.S. 
>— In  ibc  ye«r  179S  Mijur  BeDii«l!  publiibcd  a  paper  in  the  Philo- 
sophical TnuuMtionB  potttthtg  out  the  cxntesce  of  a  ooflh-weiterly 
cinrcitt  settii^  ia  betwem  Ushant  an4  tbe  Sciliy  Isfaads.  la  the 
prcMfft  fuqict  be  statu  further  pMoA  of  ibe  etistenee  of  HA  cur< 
rent.  He  supposes  it  to  be  caused  bjr  the  pfev^ne«  of  westerly 
mads,  wfateh  ocOassn  hi  easterlj  cunaat  lowardi  G«pe  FiniMefre 
mt6  Gape  Ortcg^.  'I^  curreDt  ppoMeds  atong  the  northetti  Coast 
of  Span,  and  ossmttes  a  northerlj  drrectioii  niKii  it  coitoes  to  tbtf' 
coast  of  FraDce.  In  cooaeqaciicc  of  tbe  MMtb-ncMerly  direetion 
of  the  west  coast  of  France,  the  enmnt  aawmcs  the  mum  direc- 
tioDy  and  accordingly  proceed*  from  tbe  Samtca  and  Ushaitl  to  the 
ScUly  irianda.  Tbe  new  proofe  contained  ia  tbb  p^ier  ore  tbe  f<^ 
loftnngi  1.  The  Earl  Comwal&  lodiaiBBiiT  in  1791,  being  5S 
leagues  west  of  Cape  Finisterre,  experienced  an  easterly  current 
aOioaDtbig  to  26  miica  hi  24  bonn.  2.  A  bottle  thrown  o«-  of  a 
Danish  riiip  utuated  a  little  to  the  acvtb  of  the  fiari  Cornwatlis  was 
drifted  ashore  at  Cape  Ort^^l.  S.  Admiral  Knight,  off  C«p» 
Oitegal,  foond  the  current  E.  &.  E.^  or  nearly  lAoog.  shoit,  and  at 
the  rate  (rf  one  mile  per  hour.  4.  Admir^  Vupte  bemg  off  the 
SaiAtes  in  a  ae^ace  S.W.  gale,  was  drifted  JO  railes  north-west. 
5.  Off  Seillyibe  flood  tide  runs  nine  hours  nortihwatd>  but  the  ebb 
in  the  t^posite  direction  only  three  hours.  6.  Joshua  ReH^v  in  hi» 
treatise  on  Nangatioa,  piifoU^cd  ki  1733,  state*  that  an  espe- 
rl«nced  Captain  of  a  West  iDdianHm  bemg  in  Itlitudo  48°  30*,  and 
approaching  tbe  ^itish  ChflBeel,  waa  becaJoicd  fcr  48  bonn,  dorii^ 
which  be  was  driven  to  the  northward  46  miles.  7-  On  tbe  wf&t 
coast  of  France  tbe  mnd  is  idt  collected  00  the  north  nde  of  tbe 
Garonne,  &c.  and  none  of  it  is  to  be  found  on  the  souih  ride. 

M^oe  Kennel  cooceiTes  that  a  current  runs  also  north  along  the 
mft  coast  of  Irebad,  and  after  passing  the  Bonh  oosst  of  that 
island  asaumes  a  sontheriy  direction,  and  proceeds  at  least  Airther 
south  than  Dublin.  There  ia  likewise  a  northerly  emrent  tdong 
the  west  coast  of  Scotland,  which  ptoceeds  along  the  north  coast, 
and,  aunming  a  soutberly  dinction,  proceeds  afong  the  east  coast 
as  far  as  Harwich,  where  it  mizee  with  the  easterly  Current  that 
flows  in  the  Ei^lisb  Channd,  and  proceeds  along  tUe  cbast  of 
Holland  and  Jutland  totheNase  of  Norway. 

^  Sana  Eccperiments  m  a  aalid  Compound  of  Ihdim  and  0)eygm, 
By  Sir  H.  Dary,  LL.D.  F.R.S.-^(Se«  JmMk  of  Philosopfy, 
vol.  vii.  p.  30.) 

4.  On  the  jictkm<f  Acids  onlke  Sails  ttstiMUy  caffedH^per'Oxy-^- 
tiaariafes,  and  oa  tlu  Gtuet  ptoduaxijrom  them,  ftr  Sir  H.' Davy, 
hL.D.  F.R.S (Sek  AmaU  of  Philosophy,  vol.  vii.  p.  38.) 

5.  Further  analytical  Ecepervrnmls  reuUve  to  the  Comtitatioa^ 
the  Prussic,  of  the  Ferrweted  Chyaxic,  and  of  the  Sulphweled 
Chiftaic  Acids,  and  ta  that  of  their  SaUs^  together  with  the  AppU- 
caf«n  ff  the  Atomic  Theory  to  the  analysts  of  those  Bodki.  By 
Robert  Forreu,  jula.  fsq. — M>.  Pbr[ett's  analysis  of  pmsric  ada- 

;.oo.,ic 


1SS  Aaalyies  <^  Beoii.  [Fbs, 

sppears  to  have  been  made  with  great  care,  and  with  sufBdeot  pre- 
cisioD.  He  rated  the  quantity  of  hydrogen  too  high,  because  he 
was  ignorant  of  the  true  nature  of  cyaimdide-  of  mercary.  When 
bis  numbers  are  corrected,  by  attending  to  the  true  nature  of  that 
body,  hia  retults  will  come  sufficiently  near  those  of  Gay-Lussac. 
The  lulphureted  and  femireted  chyazic  acidi  appear  to  be  distinct 
substances,  and  probably  Mr.  Porrett's  views  of  their  constitution 
are  correct.  It  is  obvious  that  Gay>Lussac  formed  sutphnreted 
chyazic  add  by  mixing  together  cyanogen  and  sulphureted  hydrogen, 
though  he  himself  was  not  aware  of  what  he  had  done. 

6.  On  the  Nature  and  Ctmhinaium  of  a  newly  discovered  Feg»- 
table  Acid,  with  Observations  on  Malic  Add,  and  Suggestions-  on 
ike  Slate  in  which  Acids  may  have  preo'untsly  existed  in  Vegetables. 
By  M.  Donovan,  Esq. — (See  Aimais  of  Philosophy,  vol.  vii. 
p.  37.) 

7.  On  the  Struclure  o/"  the  Organs  of  Respiration  01  Ammals 
which  appear  to  hold  an  intermedtate  Place  between  those  of-  the 
Class  Pisces  and  the  Class  Vermes,  and  in  two  Genera  of  the  last- 

menlianed  Class.    By  Sir  EveiWd  Home,  Bart.  V.P.R.S (See 

Amuds  of  Philosophy,  vol.  vii.  p.  69.) 

8.  On  the  Mode  of  Gmeration  of  the  Lamprey  and  Myxtne. 
By  SirEverard  Home,  BuU  V.P.R.».—(See  Amtals  ofPhUosophy, 
vol.  vii,  p.  69.) 

9.  Of)  the  Muli^jUcation  of  Images,  and  the  Colours  which  ac- 
coptpany  them,  in  some  Specimens  of  Calcareous  Spar,  By  David 
Brewster,  LL.D.  F.R.S.  L.  and  £.— (See  Am^  of  Philosophy, 
vol.  vii.  p.  8.J 

10.  A  Series  of  OlservalUms  of  the  Satellites  of  the  Georgian 
Planet,  including  a  Passage  through  the  Node  of  their.  Orbits  ^ 
with  an  introductory  Account  of  the  teltscopic  Apparatus  that  has 
been  used  on  ihii  Occasion,  and  ajinal  Exposition  of  some  calculated 
Particulars  deduced  from  the  Observations,  By  Vim.  Herschelj 
LL.D.  F.  R.S.— (Sce^7Hiaiio/i'Aii»5opAy,  vol.  vii.  p.  2.)  ' 

11.  An  Account  of  'ome  Experiments  luilh  a  large  voltaic  Bat- 
tery. .By  I.  G.  Children,  Esq.  F.R.S.~{See  Amiols  of  Pkiio- 
saphy,  vol.  vii.  p.  11.)  1  noticed  a  mistake  in  one  of  the  experi- 
ments  as  related  in  Mr.  Children's  paper.  I  have  since  received  a 
letter  from  that  Gentlenian,  in  which  he  has  had  thegoodnesa-to 

give  me  the  correction  of  the  error,  which  had  crept  in  during  the 
urry  of  transcribing.  The  diameter  of  the  platinum  wire,  of 
which  eight  feet  six  inches  were  fused,  ought  to  iiave  been  stated, 
nbt  0'44  inch,  but  0-044  inch. 

12.  On,  the  Dispersive  Power  of  the  Atmosphere,  and  its  Effect 
on  Astronomical  Observations.  By  Stephen  liee.  Clerk  and  Idbn- 
rian  to  the  HoyB^  Society. — [See  Amol»  of  Philosophy,  vol.  vii. 
p.  2.) 

15.  Determination  of  the  North  Polar  Distances  and  proper 
Motion  of  Thirty  Fixed  St»rs.  By  J<An  Pond,  Esq.  AstrOBsoKr' 
H^yal,  F.R.S.— (See  Annais  of  Philosophy,  vol.  yii.  p.  2.) 

Google 
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14.  ^n  Essm/  towards  the  CalaJta  of  Rmctions,  By  C.  Bab- 
bage,  Esq. — (See  Annals  of  PHhsophy,  vol.  vii.  p.  1.) 

15.  Smae  additional  Hxperiments  md  Observations  on  the  Rela- 
tion which  subsists  betu/een  the  Nervmis  and  Sanguiferous  Sj/stemr. 
By  A.  P.  Wilson  Philip,  Physiciaa  io  Worcester.^ — (See  Annals  of 
Phiioaophf,  vol.  vii.  p.  €9.}' 
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Proceedings  of  Philosophical  Societies. 

KOYAL     SOCIBTV. 

On  Thursday,  Nov.  SO,  the  day  of  the  anniversary  meeting  of 
tbe  Society  for  the  electiw  of  office-bearers,  the  Rutnford  medal  " 
was  ^veu  to  Dr.  Brewster,  for  his  papers  published  ia  the  Transac- 
tions.   The  following  office  bearers  were  elected  for  the  ensuing 
year:^ — 

PuBsroENT— The  Right  Hon.  Sir  Joseph  Banks,  Bart.  K.  B. 
Skcretariks — Wm.  Hyde  Wollnston,  M.  D. 
Taylor  Combe,  Esq.  M.  A. 
Trbasurer — Samuel  Lysons,  Esq. 

OF  THE   OLD    COUNCIL.  '       ■ 

'    Right  Hon.  Sir  Joseph  BbdIcs,  But. 
Sir  Charles  Blagden. 

Samuel  Goodenough,  Lord  Bishop  of  GMMe,  V.  P. 
Taylor  Combe,  Esq.  Sec.  M.  A. 
Davies  Giddy,  Esq.  M.  P. 
Sir  Everard  Home,  Bart.  V.  P. 
Samaell^sons,  Esq.  Treasurer,  V.  P.     ' 
George  Earl  of  Morton,  K.  T.  V.  P. 
John  PoAd,  Esq.  Astronomer  Royal. 
Wro.  Hyde  Wollastoo,  M.  D. 
Thomas -Young,  M.  D.  Sec.  Fm-.  Conesp. 

OF  THE  NBW   COCNCIL. 
John  Barrow,  Esq. 
Mark  Beaufoy,  Esq.   ■ 
Henry  Brown,  Esq. 
Sir  Humphry  Uavy, 
Philip  Earl  of  Hardwicke,  K.G. 
Edward  Howard,  Esq. 
John  Latham,  M.  D.  Pres.  Coll.  Phyfc 
Thomas  James  Mathios,  Esq. 
Sir  John  Nicoi,  M.  P. 
George  Earl  of  Winchelsea.  K- G.  .i 
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Tbe  deUha  «dgc  lait  aanivemry,  iockiding  nro  foKiga  tnetnbers, 
have  been  2$  g  the  slections  about  30.  The  number  of  tbe  Sodety 
at  presaot  is  594,  to  vliuch  miHt  be  added  45  foreign  naeiabers, 
Bwfciog'a  total  irf  639  memfaen. 

On  Tbunday,  Dec.  7*  ■  P^P^i*  by  Dr.  Reid  ClauRj  waa  read, 
giving  a  further  account  of  hU  lamp  fn*  the  security  of  ooUieM 
•gainst  the  fire-<]amp.  He  has  now  constructed  it  (^  such  a  size 
that  it  may  be  put  into  the  great  coat  pochet.  It  may  be  made  of 
copper  b»  ll.  14s.,  and  of  block  tin  for  17^>  A  piece  (rf  mecha- 
lusnt  at  a  low  price  is  attached  to  the  bellows,  capable  of  supplying 
the  lamp  with  air  ibr  an  hour.  Dr.  Clanny  relates  a  set  of  trials 
made  in  an  apartment  filled  with  carbureted  hydrogen  gas  to  the 
exploding  point,  and  in  a  coal-mine  the  air  of  which  was  in  the 
same  state.  In  both  cases  the  air  within  the  lamp  exploded,  and 
the  lamp  was  extinguished,  but  the  external  air  was  not  in  the 
}east  aSected. 

He  showed  by  a  set  of  experimeots  that  by  attending  to  the 
proper  mode  of  supplying  the  lamp  with  air,  the  candle  will  con- 
tinue to  hum  even  when  the  carbureted  hydrogen  whhip  the  lamp 
explodes.  Dr.  Clanny  states  in  this  paper  that  the  expense  for  steel 
mills  is  many  coUieriea  is  iQ\iclt  gteater  than  woold  be  requisite  to 
Ught  the  rninc  by  Qieans  of  his  lamp.  In  ome  mine  he  says  it 
amounts  to  iOL  a  week.  Dr.  Clanny  likewise  gave  an  account  of 
the  numerous  explosions  that  l^ave  taken  place  in  the  neighbourhood 
of  Newcastle,  and  of  the  oppotition  which  he  has  encountered  in 
attempting  to  introduce  his  hunpinto  tbe  ceal-nunes  in  the  district 
in  which  he  resides. 

Oa  Thursday,  Dec,  15,  a  paper  by  Mr.  Herschel  oo  the  func- 
tions of  exponealial  quantities  was  aitoouaced;  bnt,  from  the 
-nature of  the  subject,  could  not  be  read. 

At  the  same  meeting  part  of  a  paper  by  Dr.  BrewMer  on  the 
prq[>erties  of  heat  as  modifying  the  nature  of  glass  was  read.  He 
showed  that,  by  heat,  plates  of  gla»  acquin  the  pnqierties  of  all  tbe 
diSerent  kinds  of  crystallized  bodies.  One  poraon  depolarizes  the 
ray  of  light  in  the  same  manner  u  thoee  crystals  whi^  attract  the 
extraordinary  ray  towards  tbe  axis ;  another  part  in  the  same  manner 
as  those  crystals  which  repel  tbe  extraordinary  ray  from  tbe  axis. 

Od  Thursday,  Dec.  21,  Dr.  Brewster's  paper  was  continued.  A 
great  number  of  curious  fhcts  were  detailed }  but  from  the  nature 
of  the  paper,  and  the  constant  reference  to  flgnres,  it  is  scarcely  . 
possible  to  form  an  accurate  idea  of  it  merely  fraa  hearing  it  read. 
He  found  that  by  headng  glass  red  hot,  and  cooling  it  upon  cold 
iron,  it  acquired  a  permanently  crystallized  tcorture.  Of  all  tbe 
minerals  tried,  obsidian  was  the  only  one  whose  texture  was  altered 
by  a  moderate  heat.  This  points  out  a  farther  analog  between 
obsidian  and  glass,  and  renden  the  c^inioa  of  those  who  consider 
this  mineral  as  of  volcanic  origin  still  mare  pn^ble. 

On  Thursday,  Jan.  11,  Dr.  BFewster's  paper  was  concluded. 
He  pointed  out  the  analogy  between  magaetisfla  asd  heated  glan, 
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«Dd  ezpliiaad  scnml  phcDcMMn  wfakh  bftd  beoi  desctibed  in  some 
dt  hii  pMceding  papui.  Hfl  flowed,  Utetriie,  thst  a  thtmoneter 
ni^  be  oomtmeled  1:^  meau  p[  tbe  diftreot  eoioared  fringea 
g^^iibked  ^r  platci  at  nip  of  niiow  degrees  ef  beat,  Thii  tMr- 
moaoetor  in^t  be  made  capable  of  iodiartfiig  a  cbang*  of  teiape- 
ntara  not  escecdii^  obc  dc^pee  of  Fabreiriieit's  AermomMar. 

At  the  same  B(eettn{  a  ptper  bjr  Str  H«iQ{Arv  Da*;  wai  vead, 
giving  an  account  of  a  new  method .  of  preivntiDg  expkmonB  In 
ooal-miue*  ftoai  fiw^agap,  Hia  method  u  to  aaironnd  the  fame 
of  the  lanw  or  e^le  with  a  mre  tiava,  tbe  methes  of  which 
aotount  at  teut  to  250  in  aq  iQch.  -  Such  a  ^dere  oonpletdjr  pre- 
vents tbe  explosion  from  setting  fire  to  tbe  gas  <Ma  the  out«de  of  k» 
even  though  tbe  most  iaBatpDHble  miztuivs  of  gases,  as  oxygeo  and 
■  hydrogen,  be  present.  This  is  certainly  one  of  the  most  extraordi- 
iiaty  and  unaccountable  Ueta  oonnected  frith  the  propagatloa  of 
heat  and  eombuition.  It  ii  possible  (s«[qioring  the  Gwt  to  be  eorrecQ 
that  so  great  an  attrwtiaa  may  exwt  between  ttit  wima  and  the  i^ 
sahoundiog  them,  tfa^t  the  iateroal  oooitiiistkn  and  expaanon  js 
■at  able  to  displaoe  it.    If  we  suppose  s«ch  a  6xcdneM  to  csdst,  it 


Vould  ascpnnt  hr  ik»  andoiiaB  not  kindling  the  aamNinfiog  mix- 
tuK  on  the  aut«de  of  the  sieve.  TUi  contrivance  (suppoaing  {| 
elfeelua]}  woqld  odsuplculy  answer  the  parpoaes  of  the  miner.  Safy 


m  ua^  lie  made  far  n  hallpcmiy  aineoe,  and  they  would  not  ii 
the  least  obstmct  ibf  light,  or  pvavept  the  candle  mMi  being  used 
by  the  miser  as  jt  is  at  pnaent ;  whereat  the  bulk,'  and  Ihtle  lig^ 
giwn  oat  by  tba  lamps,  consdtutes  a  serioos  ofegeetkm  to  dwir  use. 

On  Tbesday^  Dee.  fi,  the  remainder  of  Dr.  Acharius'a  paper 
describing  two  new  genera  of  lidtens  was  concluded. 

A  carious  paper  tvos  likewise  read,  giving  an  account  of  the 
ancient  inhabitants  of  Guadakxipe  near  the  spot  where  the  fueul 
human  skeleton  was  fonnd.  Two  diSereot  tribes  evMed,  to  whom 
the  writer  of  tbe  paper  gives  the  names  of  Caribes  and  Galipees. 
About  the  year  1/10  tb^  quarrelled,  and  a  battle  was  fought  be- 
tween tbem  on  the  spot  where  the  skeleton  was  found.  The 
Galipees  were  routed,  and  dinj^teared  in  ctxisequence,  having  no 
doubt  ^oigmted.  The  author  seeqis  to  conceive  that  the  skeletons 
of  the  WHcrion  slain  in  that  batde  were  speedily  «)crealed  with  the 
cdctteous  sand  of  the  pkoe,  and  that  this  TMently  fanned  atone 
wsntittrtes  tbe  rock  in  wfakh  the  fassll  skeleton  was 'found. 

-  On  7 uoday,  Dec.  IV,  a  p^>er  wu  read  endeavouring  to  explain 
the  way  in  which  the  rock  containing  the  Guadaloupe  axeleton  was 
aggktdtiated.  It  contuoed,  likewise,  an  enumeration  of  tbe  difl^ 
cent  species  of  shells  and  madrepores  the  fragments  of  wfaldi  occur 
in  the  rock. 

-  At  die  same  meetii^  a  paper  l^  Dr.  Macbrtde,  ai  South  Carolina, 
was  read,  giving  an  account  of  the  fiyK:atching  qualities  of  the 
lonxs  oi  tm  Sarac^jmfiaoa,  and  adwKa,    Tbece  Inves  constitute 
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a. kind  of  tube  with  an  operculoni' at  the  topi  They  contain  a  sac- 
chariae  liquid  w^icli  allures  the  ineect.  It  lingers  some  time  on  tlie 
margid  of  the  leaf,  but  at  last  ventures  in,  and  is  drowned  in  the 
liquid,  being  unable  to  tnahe  its  way  up  the  tube,  which  is  beset 
with  hairs  pointing  downwards,  and  po^Fenting  its  escape.  The 
number  of  flies  destroyed  by  falling  into  these  leaves 'is  very  great. 
They  are  sometimes  placed  in  rooms  for  the  purpose  of  getting  rid 
of  flies. 

On  Tuesday,  Jan.  16,  1816,  a  paper  by  M.  Richard,  of -the 
French  Institute,  was  read,  contaimng  a-  description  of  two  new 
species  of  American  pUots,  the  xylopia  sericea  and  oxandra  kturi- 
Jbiia, 

CEOLOGICAL  S0CIET7. 

J^uie  16,  1815.— A  paper,  entitled  Description  of  a  New  Ore  of 
Tellurium,  by  PrcrfessorSsmark,  of  ChristiaiiB  (accompanied  by  a 
specimen),  was  read.  This  ore  occurs  in  hexagonal  plates,  of  a  tia- 
whtte  colour.  When  exposed  to  the  blow-pipe,  it  exhibits  all  the 
characters  of  tellurium,  and  there  remains  behind  a  globule  of 
silver.  It  is  found  in  the  Oundal  copper-mine,  accompanied  by 
copper  pyrites  and  by  molybdena.  '  ^ 

A  paper  on  the  analysis  of  a  Swedish  mineral,  supposed  to  be 
felspar,  by  John  F.  W,  Herschell,  Esq.  was  read.  The  former 
part  of  the  paper  consists  of  observations,  supported  by  examples, 
for  the  purpose  of  showing  that  silica  acts  as  a  weak  acid  io/the 
composition  of  mineral  si^tances,  and  that  ft  combines  with  the 
other  earths,  and  with  metallic  oxides,  in  definite  proportions.  The  , 
mineral  itself,  a  detailed  account  of  the  analysis  of  which  is  given 
in  the  latter  part  of  the  paper,  approaches  nearly  in  its  eompoeitioa 
to  Sbrolite,  Its  ingredients  with  their  proportions  being  as  follows : , 

Alumina 64*22 

Silica 34-03 

Oxide  of  iron  and  lime,  besides  a  trace  of  "l       .  «- 
oxide  of  manganese  and  potash    ,,.,.,/        '    - 

100 

A  letter  firom  S.  Solly,  Esq.  to  the  Junior  Secretary,  dated 
Christiana,  Dec.  6,  1814,  was  read,  In  this  letter  some  particulars 
relative  to  the  junctions  of  the  .shell  limti-stone  and  trap  in  the 
vicinity  of  Christiana  are  related,  and  their  application  to  a  parti-' 
cuhir  theory  of  Mr.  S^  on  the  origin  of  the  compact  and  porpliyritic 
traps. 

A  paper,  entitled  An  Account  of  some  Attempts  to  ascertain  the 
Angles  of  the  Primitive  Crysuls  of  Quartz,  and  of  the  Sulphate  of 
Barytes,  by  W.  PhillijK,  Esq.  M.  G.  S.  was  read.  M.  Bauy,  in 
his  Tableau  Comparatif,  has  stated  the  angles  of  the  primitive 
crystals  of  quartz  at  94*  24'  and  85°  36'. 

Mr.  Phillipsj,  in  his  trials  wiih  the  reflecting  goniometer  on  sooie 
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hundreds  of  small  brilliaat  crystals  from  Norway,  from  Spain,  and 
from  Brutol,  did  not  find  a  single  crystal  in  which  the  meaiureoieat 
of  the  angles  precisely  correspond  with  those  determined  by  Haay> 
DOT  did  he  meet  with  a  single  example  of  perfect  coinndence  amoD^ 
the  correspooding  angles  of  any  one  crystal.  The  only  measure-' 
meats  in  wnicb  several  ^lecimens  agreed  were  94°  15' and  85°  45'j 
and  these,  therefore,  Mr.  P.  is  inclined  to  consider  as  amroaching 
Dearer  to  the  true  dimensions  of  the  primitive  rhomboid  than  any 
other.  This  want  of  coincidence  ia  the  measurements  of  crystals 
which  were  selected  on  account  of  their  brilliancy  and  seeming  per- 
fection, induced  Mr.  Phillips  to  subject  to  similar  examination  some 
remarkably  Gne  crystals  of  sulphate  of  barytes,  aad  in  these  also  a 
similar  disagreemeat  in  the  dimensions  of  the  same  angle  in  diffe- 
rent crystals  was  found  to  occur,  amounting  to  at  least  26'.  He 
tbeo  examined  some  good  cleavages  ia  the  direction  of  the  primitive 
planes,  and  found  six  of  them  agree  perfectly  in  ^ving  101°  42,' 
fix  the  obtuse  angle,  and  7ti°  1 U'  for  the  acute  angle,  of  the  primi- 
tive rhomb;  a  result  difl^ring  materially  from  that  of  Haiiy,  who 
states  them  to  be  101°  32'  IS"  and  78°  2?'  47". 

A  communication  from  Dr.  Berger,  of  Geneva,  was  read.  Ia 
thb  paper  Dr.  B,  describes  the  scapula  of  some  unknown  lai^ge 
animal  which  was  recently  found  in  the  lake  of  Geneva. 

Nov,  3. — A  paper  from  G.  Cumberland,  Esq.  on  certain  o^anic 
remains  foundnear  Weston  Super  Mare  was  read.  Closely  adjacent 
to  Weston  Super  Mare  is  a  promontory,  the  summit  of  which  is 
occupied  by  a  Roman  station  called  Whwlbury  Camp ;  and  -at 
the  northern  extremity  of  this  promontory  is  a  small  rocky  island, 
,  resorted  to  by  fishermen  at  low  water,  A  narrow  horse  road  leads 
from  the  downs  above  to  this  bland ;  on  the  left  hand  of  which, 
opposite  (o  the  sea,  may  be  observed  a  bed  of  soft  red  sand-stone 
intetstratified  with  others  of  hard  red  marl.  The  entire  thickness 
of  these  beds  is  about  six  feet,  they  dip  at  an  angle  of  about  47°, 
and  rest  on  a  grey  lime-stone  destitute  of  shells.  In  the  marly  part 
of  these  beds  occur  numerous  substances,  resembling  pieces  of 
bamboo  separated  at  the  joints.  Their  length  rarely  exceeds  five 
inches,  but  their  thickness  varies  from  a  quarter  of  an  inch  to  five 
inches.  Their  substance  appears  to  be  red  ctay,  more  or  less  pene- 
trated by  quartz.  There  is  no  apparent  passage  from  one  j<nnt  to 
the  next,  although  the  ends  are  often  in  contact ;  from  which  cir* 
cumstance  Mr.  C.  concludes  them  to  be  real  vegetable  remains; 
These  same  substances  also  occur  at  Uphill,  on  the  opposite  point 
of  Weston  Bay,  but  are  there  imbedded  in  a  coarse  grey  shell 
lime-stone.  Just  over  the  outburst  of  these  beds  at  Whorlbury 
Camp  is  a  pale  yellow  saad-stone,  containing  long  white  stalks  of 
Abayonia,  which  when  in  fragments  might  easily,  from  their  cellular 
structure,  be  mistaken  for  fossil  bones. 

'  la  another  letter,  addressed  to  the  Secretary,  Mr.  Cumberland 
mentions  the  discovery  of  a  new  and  very  elegant  bottle  encrioitc 
in  the  blaCk  rock  of  Bristol. 
,    Vol.  VIL  N"  II.  K 
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A.  ptptt*  entitled  Some  Observattons  on  the  Salt  Mines  of  Car- 
dinauHidedttring  aTour  in  SpaiD  Jd  tbeSuoMoer  of  1814,  by  Dr. 
Traill,  was  read.  FVom  the  bank  of  the  river  Caidmero,  Dear  the 
toint  of  Cardcna,  in  the  pronnce  of  Catalonia,  a  small  valley 
exttnds  for  about  half  a  mile  in  a  direction  fmn  E.  S.  £.  to 
W.  N.  W.,  bounded  by  steep  and  lofty  ridges,  of  a  coarse  y«llowiA 
grey  micaceoua  sand-stone.  The  bottom  and  immediate  sides  of 
'Hie  valley  cmuist  of  reddbh-bftiwn  day,  from  which  lai^  im- 
bedded masses  of  rock  salt  project  in  the  maooer  of  more  ordinaiy 
iwdcs.  At  the  upper  extremity  of  the  valley  b  a  rugged  precipice 
fitom  400  to  500  f«et  in  height,  of  gieyisb-white  salt,  being  perfaaiM 
putly  natural,  but  principally  artificial,  as  it  forms  the  side  of  the 
mat  quarry  from  which  this  valuable  mineral  has  been  extracted 
during  many  i^es.  Tl^  loirast  part  of  the  present  works  has  a 
■did  Boor  of  pure  salt,  and  is  nearly  on  a  level  with  the  bottom  of 
(be  valley,  where  no  salt  occurs,  but  the  real  depth  of  the  bed  bas 
not  been  fiscertained.  The  surfece  of  the  precipice  of  salt,  whi<^ 
has  been  long  exposed  to  the  weather,  is  furrowed  by  innumerable 
tballow  tortuous  channels,  divided  from  each  other  by  their  edges, 
often  ao  ^rp  as  to  cut  the  hands  like  bn^et)  glass.  This  appear- 
ance is  evidently  produced  by  the  winter  rains,  which  in  their 
descent  along  the  face  of  the  rock  become  nearly  saturated  with  the 
adt  which  they  dissolve.  The  general  colour  of  the  enxned  suHac* 
is  greyish  white,  tinged  here  and  there  oi  a  pale  reddish  brown  hy 
the  intermixture  of  clay.  Towards  the  extremities  of  the  rock 
extremely  thin  layers  of  plastic  day  are  inunuated  between  layen 
of  salt,  giving  the  mass  a  waved  and  striped  appearance.  The 
fracture  of  the  salt  is  highly  crystalliae^  and  usually  exhibits  Urge 
grained  distinct  concretbns.  A  brine  spring  Sows  out  at  the  foot  of 
uie  great  precipice,  the  water  of  which  is  probably  almost  saturated, 
unce  the  channel  which  it  has  worn  in  tne  salt,  over  which  it  has 
flowed  fix  many  yean,  is  not  more'  than  two  feet  wide,  and  less 
than  a  foot  in  depth.  No  specimens  were  observed  by  Dr.  T.  of  the 
fibrous  varieqr  of  salt,  nor  was  there  the  least  appearance  of  gypsum  _ 
in  the  neigfabourtntod.  The  salt  is  ouarried  by  wedges  and  pickaxes, 
and  when  ground  in  a  common  null  is  perfectly  white  and  fit  iot 
Hse. 

Dec  IS, — ^The  reading  <tf  Dr.  Berger's  paper  on  tbe  Physical 
Ga^raphy  of  the  County  of  Donegal,  in  Irdand,  which  had  occu- 
pied the  Society  during  the  two  [Receding  meetings,  was  concluded. 

The  county  of  Donegal  [H^aents  an  area  of  about  2,000  square 
miles,  of  very  varied  surface.  By  far  the  greater  part  of  this  is 
occu[Hed  by  primitive  rodu,  which,  rising  to  considerable  eleva- 
tions above  the  level  of  the  sea,  constitute  a  very  distinct  chain  of 
mouDtaios,  abont  54  miles  in  extreme  length  from  N.  E.  to  S.  W. 
Thb  chain  is  itself  composed  of  six  nearly  parallel  and  equidistant 
tines,  the  entire  breadth  of  which  may  be  stated  <m  an  avecage  at 
about  15  miles.  Hie  northernmost  parallel,  ranging  about  three 
miles  from  the  coast,  extends  bom  SIiee{dir8ven  to  tbe  B^  of 
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Giddore.  It  is  composed  of  scTeral  mountaiiMus  eleratioDs,  more 
or  less  coimected  in^ther;  some  of  which  are  round  backed,. do 
not  exceed  800  feet  m  height,  and  consist  of  green-stone;  while 
the  others  have  long  flat  summits  subsiding  to  the  S.  W.,  attain  in 
some  parts  an  elevation  of  1,200  feet,  are  excesiively  barren,  and 
consist  (^  quartz  rock.  Of  these  latter  the  most  remarkable  ia 
Caintrcna  mountain. 

Tlie  second  parallel  runs  about  three  miles  sooth  of  the  first,  in- 
cluding moat  of  the  highest  mountains  of  the  county,  and  is  almost 
whoUj  composed  of  quartz  rock.  It  forms  a  continuous  line  from 
Muck'ish  to  Arigie,  of  which  the  principal  summits  are  Muckish 
mountain,  2,100  feet  hig^,  and  eshibiting  on  its  south-western 
side  a  wall  of  quartz  rock  nearly  1,400  feetliigh ;  the  three  moun- 
tains called  Aghla,  the  highest  of  which  rises  about  1,900  feet 
above  the  sea;  and  Arigie,  the  loftiest  in  the  county,  being  at 
least  2,400  feet  in  height. 

The  third  parallel  lies  at  the  distance  of  two  or  three  miles  south 
of  the  second,  and  consists  entirely  of  gneiss.  It  presents  round- 
backed  hills  more  fertile  than  the  quartz  rock  mountains,  and  for 
the  most  part  of  inferior  elevation.  The  two  mountains,  however, 
of  the  name  of  Slievc-Snaght,  which  belong  to  this  range,  must 
be  considered  as  exceptions  with  regard  to  the  last  particular,  as  the 
lower  of  them  b  nearly  1,90<^  and  the  higher  exceeds  2,100,  feet 
in  height. 

The  fourth  parallel,  almost  adjacent  to  the  third,  is,  like  that, 
composed  entirely  of  gneiss.  It  is  of  inferior  elevation^  the  loftiest 
summit  not  exceeding  1,700  feet.  In  parts  it  is  covered  by  bog ; 
but,  upon  the  whole,  o^rs  a  laige  extent  of  good  pasturage. 

The  fifth  parallel  is  the  longest,  but  the  most  intcrnipted,  of  any. 
It  commences  with  Binnion  Hill,  in  Innishaven,  and  extends  as  far 
as  the  entrance  of  Lough  Sivilly.  The  whole  of  this  range  is 
quartz  rock ;  the  summits  vary  in  height  from  SOO  to  1,700  feet, 
trie  latter  of  which  is  the  elevation  dS  Aghla-more,  the  principai 
mountain  of  the  line. 

-  The  sixth  parallel  consists  of  groups  loosely  connected  with  each 
other,  some  of  which  (and  those  the  highest)  consist  of  quartz  rock. 
Of  these  latter  Doogbrseyj  2,193  fixt  above  the  sea,  is  the  most 
remarkable. 

The  spaces  which  separate  the  above-mentioned  lines  of  moun- 
tain from  each  other  form  longitudinal  valltes,  the  course  of  which 
nearly  corresponds  with  the  bearing  or  dead  level  of  the  strata. 
From  each  <^ning  of  the  ral)^  the  ground  rises  mbre  or  less  ra- 
pidly, but  in  an  unequal  proportioo,  till  it  attains  the  summit  level 
m  which  various  ^nngs-originate,  the  waters  of  which  run  N.  E. 
and  S.  W.,  and  are  augmented  in  their  progress  by  the  streams  dia- 
cbaiged  into  them  from  the  transverse  valleys,  by  which  latter  the 
continuitf  of  the  main  ridges  is  more  or  less  interrupted.  'Hie 
nimmit  lievel  of  the  valley  between  the  first  and  second  lines  of 
'  i»  it  347  feet  above  the  level  of  the  sea ;  of  that  between 
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tbt  second  and  tliird  lines,  940  feet;  the  elevation  of  the  otben 
was  not  ascertaioed.  The  mean  elevation,  of  the  flats  and  valleys, 
and  champaign  land  of  the  county,  Is  about  240  feet. 

Most  of  the  individual  mountains,  and  the  chains  themselves 
generally  spealHog,  have  a  greater  declivity  to  the  S.  than  (o  the 
N. ;  but  this  declivity  is  more  rapid  on  the  N.  than  oa  the  S.^ 
amotinting  in  the  former  to  eight,  and  in  the  latter  to  only  two, 
feet  in  100.  The  slopes  to'  the  N.  are  encumbered,  and  rendered 
uneven,  by  fallen  blocks  and  bowlders,  while  those  to  the  S.  are 
quite  smooth  and  even. 

A  letter  from  the  Rev.  Archdeacon  Barnes  to  Mr.  Bucklandy 
dated  Bombay,  March  31,  1815,  was  read. 

In  this  letter  Mr.  Barnes  communicates,  on  the  authority  of  Mr. 
Copland^  Assistant  Surgeon  to  the  European  forces  in  the  Guzerat, 
•ome  particulars  relative  to  the  camelians  of  Cambay. 

Iliese  are  all  procured  from  the  neighbourhood  of  Broach,  by 
■inking  pits  during  the  dry  season  in  the  channels  of  torrents.  The 
nodules  which  are  thus  found  lie  intermixed  with  other  rolled 

K'>bles,  and  weigh  from  a  few  ounces  to  two  or  three  pounds, 
eir  colour,  when  recent.  Is  blackish  olive,  passing  into  grey. 
The  preparation  which  they  undergo  is,  first,  exposure  to  the  sun 
for  several  weeks,  and  then  calcination.  The  latter  process  is  per- 
,  formed  by  packing  the  stones  in  earthen  pots,  and  covering  them 
with  a  layer  five  or  six  inches  thick  of  dned  goat's  dung.  Fire  ii 
then  applied  to  the  mass ;  and  in  12  hours  time  the  pots  are  suSi- 
diently  cool  to  be  removed.  The  stones  which  they  contain  are 
DOW  examined,  and  are  found  to  be  some  of  them  red,  others  pink, 
and  others  nearly  colourless ;  the  difference  in  their  respective  tints 
depending  in  part  en  the  original  quantity  of  colouring  matter,  and 
in  part  perhaps  on  the  difference  m  the  heat  to  which  they  have 
been  expcjaei, 

KOTAL  INSTlTirrB  OF  FRANCB. 

Accmmt  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 

Sciences  of  the  Royal  Imtilute  of  France  durtjig  the  Year  \8\.4.    . 

Mathematical  Fart. 
By  M.le  Chevalier  Delamkre,  Perpetual  Secretary. 

{Cmtinaed  from  vol.  vi.  ji.  4fi3.) 

M.  Mongez,  Member  of  the  Class  of  Ancient  History  and  Lite- 
rature, has  presented  to  that  of  the  Sciences  an  antique  piece  of 
armour  found  on  the  banks  of  the  Somme,.  and  which  is  formed  of 
a  flint  fixed  in  a  handle  of  hart's-horn, 

M.  Barbie  du  Bocage,  Member  of  the  same  Cla^,  has  read  a 
memoir  of  M.  le  Cpmte  Andreossi  on  the  bosphorus  of  Tlirace,  in 
which  there  Is  a  long  discussion  about  the  actual  state  of  the  shore, 
which .  cught  to  fuwisii  importaat  infurniatioii  to  judge  of  the 
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dififerent  systems  proposed  by  philosophers  respecting  the  ancient 
■tate  of  the  different  seas  which  at  [n^ent  compose  the  Medi- 
terroaeaa.  This  ia  all  that  it  is  possible  to  say  at  present  of  a 
work  merely  known  to  us  by  a  single  reading, 

M.  Rochon,  who  has  supplied  astronomers  mth  a  more  exact 
method  of  estimating  the  diameters  of  the  little  planets,  has  stated 
to  the  Class  his  ideas  about  extending  that  method  to  the  i&meten 
0f  tilt  sun  and  moon.. 

M.  le  Chevalier  Delambre  has  given  the  description  of  a  sun-^al 
fixind  at  Delos  among  the  ruins  of  the  temple  of  Apollo,  which 
was  brought  to  Paris  by  M.  Mauduit,  iun.  architect  in  the  serricc 
of  the  Emperor  of  Russia,  and  (deposited  in  the  Cabinet  of  Anti- 
quities. The  author  of  the  memoir  has  taken  occasion  to  treat  of 
tne  gnomonics  of  the  ancients. 

Just  when  this  artide  was  going  to  press,  We  were  informed  tiiat 
the  Antiquities  of  Athens  by  Stuart,  newly  translated  into  French, 
Fans,  Firmia  Didot,  1808,  contains  a  gnomonic  monument  mucb 
more  important,  more  curious,  and  especially  more  complete.  We 
have  read  in  the  di^ertation  of  Martini,  p.  60,  that  Leroi  in  hii 
Huins  of  the  Monuments  of  Ancient  Greece,  p,  15,  has  described 
a  dial  which  h«  had  seen  at  Athens,  near  the  house  of  Thra-> 
sillus.  Martini  adds,  that  his  dial  is  quite  similar  to  tliat  of 
Berosus.  He  says,  likewise,  that  the  figure  which  Lcroi  has  git^a 
of  it  is  very  incomplete.  This  prevented  us  from  consulting  Lerol, 
and  led  us  to  conclude  that  Athens  oifered  nothing  of  this  kind 
worthy  of  ezcittog  our  curiosity.  By  the  advice  of  M.  Visconti, 
we  have  consulted  the  work  of  Stuart.  We  there  find  a  very  de- 
tailed description  of  a  monument  known  by  the  name  of  the  Tower 
of  the  Winds.  It  is  a  regular  octagon,  on  the  feces  of  which  are 
represeoted  the  eight  principal  winds,  below  which  are  seen  eight 
liUflerent  dials,  four  regular  and  four  declining,  at  angles  of 
45°,  135",  225*,  and  SIS*.  The  regular  dials  are  the  verticals 
of  south,  north,  cast,  west  j  the  four  others  are  ia  the  Tatermediate 
portions. 

Vitruvius,  who  has  described  this  Tower  of  the  Winds  in  the 
sixth  chapter  of  his  first  book,  does  not  say  a  word  pbout  these  eight 
dials :  and,  what  is  singular  is,  that  in  the  part  of  his  book  in 
which  he  speaks  of  all  the  known  dials,  he  keeps  the  same 
■ilence  with  respect  to  the  eight  dials  of  Athens,'though  mou 
important  in  every  respect  than  those  of  which  he'  names  the  io- 
TOltors.  One  seems  entitled  to  conclude  from  thb,  that  the 
£als  have  been  added  afterwards  8t  s  time  posterior  to  Vitru- 
^us,  and  especially  posterior  to  the  time  of  Andronicus  Cyrrhe&tes, 
author  of  the  monument. 

Stuart,  who  makes  himself  this  objection,  endeavoun  to  answer 
k  bya  passage  of  Vsrro,  who,  speaking  of  this  tower,  denotes  it  by 
the  name  of  the  Tower  of  the  Clock.  This  answer,  which  is  fiur 
from  direct,  becomes  still  less  lo  by  the  e&rts  which  Stuart  maltei 
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to  sliow  that  the  tower  coDtaiced  a  waler-clock,  the  veatign  of 
which  still  exist  in  conduits,  which  he  has  described  with  care,  and 
of  which  he  has  given  figures  in  two  of  his  plates. 

If  the  tower  contained  a  clepsydra,  Varro  might  call  it  Tower  of 
the  Clock.  He  would  have  named  it  Tower  of  the  Cloclc,  if,  be- 
ndes  this  clepsydra,  it  had  presented  right  other  clocks,  at  solar ' 
dialplales. 

This  curious  particularity  foi  the  history  of  gnomonici  was  a 
thing  sufficiently  remarkable  for  Varro  and  Vitruvius.  We  draw 
little  more  information  from  the  incomplete  expression  of  the  <Hie 
than  from  the  silence  of  the  other. 

The  authors  of  the  Historical  Dictionary,  in  speaking  of  the 
architect  Andronicus,  say  nothing  of  the  time  when  he  lived. 
Those  of  the  Universal  Bif^raphy  say  that  "  we  judge  from  the 
style  of  wrchitecture  of  that  raonumeot  already  corrupte4,  and  by 
the  mediocrity  of  tlie  bfls  reliefs,  that  he  wai  after  the  time  of 
Pericles." 

In  the  time  of  Pericles  and  Anaxagoras  the  science  of  gnomonics 
was  loo  littlp  advanced  in  Greece  to  enable  them  to  form  these  eight 
dials  at  Athens.  Hisiorians  speak  of  the  ^rst  gnomon  established 
by  Anaximaoder  at  Lacedemon.  There  was  a  great  distance  be- 
tween this  gnomoq,  fvhich  probably  only  pointed  out  mid-day,  and 
the  dials  declining  iq  various  figures,  exhibited  in  the  Tower  of  the 
Winds.  It  appear^,  then,  very  probafile,  that  Atidronicus,  or  the 
authoi  of  the  eight  dials,  whoever  he  was,  Ijved  a  good  while  after 
Peinf:le3,  who  died  429  years  before  our  era.  Nothing  prevents  us 
jrom  supposing  him  contemporary  with  Hipparchus;  and  then  th« 
sun-dials  at  Athens  will  suppose  nothing  that  was  not  known  by  the 
-  works  of  the  ancient  mathematicians,  of  whom  Ptolemy  has  ex- 
plained and  completed  fhe  doctrine  in  his  book  of  Analemma.  If 
there  be  no  contrary  proof,  I  should  be  inclined  to  assign  as  the  date 
the  first  yean  of  our  er^.  Probably  the  question  will  never  b^  re- 
tplved.  What  is  certaiq,  pr  at  least  very  prohfihle,  is  that  these  sun- 
dials suppose  a  knowledge  of  gnomonics,  and  consequently  of  trir 
gonometry,  unless  we  suppose  them  to  have  been  traced  empyrically 
•  by  means  of  the  concave  hemisphere  of  Berosus. 

Thes^  sun-dials  arp  of  a  form  similar  to  those  which  we  find  io 
the  Commentary  of  Coinmandin  on  the  .Analemma.  Their  theory 
is  perfectly  known,  ft  retrained  to  be  known  with  what  predsioa 
they  had  lieen  drawn. 

The  style  is  every  where  wanting.  We  see  only  in  the  marble 
the  holes  where  it  was  inserted ;  but  the  summit  of  the  style  wa^ 
seldon^  in  the  axis  of  these  holes,  not  eyeo  in  the  regular  dials, 
w^ich  are  here  to  the  number  of  four.  But  the  height  of  the  style, 
and  the  place  of  its  foot,  are  not  indispensable  data ;  we  can  de- 
duce them  irom  some  of  Uie  dimensions  of  the  dial,.  The  author 
has  takes  care  to  nurk  on  his  plates  the  length  of  a  conuderabJe 
pumber  of  these  lines;  but  the  chc4ce  which  he  has  made  is  not 
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always  sufficient.  It  h  seldom  the  most  conrenient  for  the  calcof 
latw.  We  may  even  somedmes  doubt  whether  the  figum  hare 
been  transcribed  and  engraved  with  the  requisite  exactness. 

Notwithstanding  these  diihculties,  we  have  satisfied  ouiselves  that 
the  south  dial  was  very  exact.  The  height  of  the  style  ought  to  be 
6^  English  inches.  This  value  has  been  directly  verified  »s 
diSerent  ways ;  we  may  say  by  the  whole  details  of  toe  dial.  The 
hours  are  temporary,  and  are  not  numbered. 

The  northern  dial  is  only  a  supplement  to  the  first.  It  is  <h)  the 
same  scale,  and  had  the  same  style.  We  see  only  two  lines  of  \he 
mOTniDg  and  two  of  the  evening ;  at  rather  those  lines  which  pro- 
ceed from  the  bottom  of  the  style  indicate  the  direction  of  the 
shadows  for  these  diS^rent  instants.  Two  of  these  four  lines  are  too 
long,  because,  instead  of  the  hyperbolic  arc,  which  ought  to  ter- 
minate them,  a  strai^t  line  has  been  diawni  These  sli^it  feulD  ' 
are  hut  of  inferior  importance. 

The  east  dial  plate  is  not  less  exact  than  the  south.  It  is  pretty 
narrow,  though  the  length  of  the  style  has  been  19-f  English  inches; 
^t  is  to  say,  almost  double.  This  length  has  been  verified  by  « 
number  of  particular  proofs,  and  by  the  whole  of  the  dial. 

The  dial  of  the  south-west  ofiers  the  same  agreeBent  in  all  its 
parts.  The  height  of  its  style  must  have  been  254-  inches.  The 
inclination  of  the  equinoctial  with  the  horizontal  is  42°  40*,  just 
what  calculatisn  gives. 

The  dial  of  the  north-east  does  not  appear  to  have  been  ctn- 
fltructed  with  so  much  care,  or  at  least  ao  successfully.  The  style 
is  only  6\  inches.  The  horary  lines,  only  three  ia  number,  ire 
,  vary  oblique.  The  least  error  m  the  graphic  operation  may  sensibly 
alter  these  lengths,  and  these  considerations  excuse  the  artist.  Be- 
fides,  this  dial  ia  the  least  important  of  all.  We  here  see  nothing 
which  we  may  not  obtain  with  much  more  certainty  from  tlie  neigh- 
bouring dials. 

The  three  other  dials,  those  of  the  south-west,  the  west,  and  the 
north-west,  could  only  offer  the  counterproofs  of  the  opposite  dials. 
The  author  has  not  figured  them  in  his  plates.  In  general,  he  is 
frugal  of  information  respecting  these  dials,  which  interested  him 
less  than  what  concerned  architecture.  But  he  has  done  all  tliat 
we  could  demand  in  giving  us  the  exact  figures  of  five  dials,  which 
offered  something  particular ;  these  dials  do  not  inform  us  of  any 
thing  which  we  might  not  have  concluded  as  well  from  the  dial  of 
Delos ;  but  they  are  much  la«ger,  and  better  executed.  They  are 
in  their  place,  and  in  all  respects  form  the  most  curious  monu- 
ment that  we  know  of  the  practical  gnomonics  of  the  ancients. 

The  following  is  a  list  of  the  worics  published  by  the  members 
of  the  Institute  in  the  course  of  tha  year. 

Traveli  to  the  Equinoctial  regions  of  the  new  Continent,  in  the 
Years  1799,  1800,  180],  1802,  1803,  and  1804,  ly  Alex,  de 
Humboldt  and  A.  Bmipland;  drazvn  up  by  Al.  de  Humbaldi;  with 
two  AthsseSf  which  exhil/ii,  the  one  the  Views  of  the  Corditlerof 
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'and  the  Monuments  of  tlie  Indigenous  Inhabitantsof  America,  and 
'the  other  the  Geographical  and  Physical  Charts.  Tom.i.  Paris, 
F.  Schvell,  1814. — This  first  part  of  the  historical  relation  of  a 
journey,  unique  in  its  kind,  as  it  equally  interests  the  naturali^tj  the 
philosopher,  the  historiaD,  theantiquary,  the  geograuher,  the  astro- 
nomer, was  espected  whh  so  much  the  more  impatience,  as  it  wai 
known  to  liave  been  ready  for  some  time,  and  retarded  only  by  cir- 
cumstances unconnected  with  the  work  as  well  as  wiih  the  author. 

The  introduction  puts  us  in  mind  of  the  object  which  M,  da 
Humboldt  had  in  his  travek,  and  collects  in  a  single  view  the  col- 
lections and  observations  which  he  has  made,  the  care  which  he 
took  to  transport  them,  the  obstacles  which  he  encountered,  and 
the  names  of  the  difierent  parts  which  compose  the  whole  collec- 
tion. 

Tlie  first  book  contains  bis  departure  trom  Spain,  his  abode  at 
the  Canaries,  his  excursion  to  the  Peak  of  Tenerifie,  the  singular 
observation  of  sun-rise  at  a  height  of  more  than  1800  fathoms,  the 
duration  of  which  was  8'  1",  instead  of  2f  41";  the  description 
of  the  crater,  and  the  magnificent  view  enjoyed  fh)m  the  summit 
of  the  mountain.  The  traveller  discusses  the  different  means  em- 
ployed before  him  to  determine  the  height  of  the  Pwak,  gives  the 
history  of  the  eruptions  of  the  volcano,  examines  its  products, 
which  he  compares  with  those  of  the  most  celebrated  volcanoes 
which  he  has  visited.  He  gives  an  historical  account  of  the 
Guanches,  and  examines  the  remains  of  their  language. 

In  his  voyage  from  the  Canaries  to  the  coast  of  South  America, 
after  some  observations  on  the  trade  winds,  he  describes  the  ad- 
vantages and  inconveniences  of  different'  routs  which  may  be  taken 
in  crossing  the  Atlantic.  He  continually  rectifies  the  estimate  of 
the  Pilots  by  astronomical  means,  and  he  announced  to  them  the 
land  from  which  they  thought  themselves  distant  two  or  three  days' 
navigation.  Xiand  appears ;  the  captain  takes  it  for  Trinidad,  ob- 
gervBttons  pointed  out  Tobago.  The  captain  is  forced  to  confesi 
his  error.  After  these  l^cts,  which  would  prove,  if  it  were  neces- 
ttry,  the  importance  of  the  astronomical  methods,  we  find  obser- 
vations, both  numerous  and  interesting,  on  the  temperature  of  th? 
air  and  that  of  the  sea;  on  the  colour  of  the  sky  and  of  the  ocean; 
on  the  inclination  of  the  magnetic  needle  and  the  intensity  of  the 
magnetic  forces ;  on  the  purity  and  electricity  of  the  air. 

The  second  book  begins  with  a  description  of  Cumana  and  its 
environs.  The  freq^uent  earthquakes  to  which  this  coast  is  subject 
occasions  very  interesting  remarks  on  these  terrible  phenomena. 
I'he  fifth  chapter,  the  last  in  the  volume,  is  devoted  to  the  salt 
springs  of  Araya,  to  the  coast  of  pearls,  and  to  the  ruins  of  the 
castl^  of  St.  Jago. 

The  part  of  the  Atlas  which  Is  joined  to  this  volume  consists  of 
Ive  plates,  very  well  executed,  wnich  represent  the  inferior  limit 
Bf  perpetual  snow  at  different  latitudes ;  the  course  of  the  ocean 
■nd  the  province  of  VartDai ;  the  course  of  the  Rio  Meta  and  tht 
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eastern  part  of  the  mountains  of  New  Granada ;  finally,  a  geolo- 
gical picture  of  the  singular  rolcano  of  Jonillo,  which  sprung  out 
of  the  earth  in  the  month  of  September  1759,  surrounded  ,nitlt 
several  thousands  of  volcanic  cones  of  100  toises  iii  height. 

Tables  rtf  the  Divisors  Jor  all  the  Numbers  of  the  2d  Million. 
By  M.  Burckhardt. — We  have  already  spoken  of  this  work,  which 
appeared  on  the  first  of  January,  1814.  We  take  the  opportunity 
of  announcing  that  the  third  and  fourth  millions  are  in  the  press. 

Treatise  on  the  Differential  and  Integral  Calculus,  by  M.  Lacroix} 
2d  Edition,  revised  and  aiigme?ited,  volume  second.  Alout  850 
pages.  Paris,  Madame  Vemse  Courcier. — ^The  aatfaor,  in  a  short 
advertisement,  gives  the  motives  which  led  him  to  deviate  in  some 
points  irom  the  plan  pointed  out  in  the  preliminary  discourse  to  the 
first  volume.  Id  his  opinion  the  general  theory  of  the  conditions 
of  integration  ought  to  follow  immediately  the  methods  relative  to 
the  integration  of  functions,  with  a  single  variable  quantity ;  be- 
cause it  is  to  this  integration  that  is  reduced  that  of  any  differential 
functions  whatever,  when  they  satisfy  the  conditions  of  integra- 
bility.  Id  what  concerns  partial  differential  equations,  he  haa 
made  some  considerable  transpositions,  in  order  to^  prevent  repeti- 
tion, and  to  show  more  clearly  the  properties  ana  the  connexion 
of  the  dillerent  processes  proposed  by  the  great  mathematicians  of 
our  time,  to  treat  this  kind  of  equations.  By  this  new  arrange- 
tnent,  by  his  remarks  on  the  integrals  to  which  this  new  edition 
gives  new  developements,  he  has  endeavoured  to  throw  light  on  a 
subject  which  had  not  yet  been  sufficiently  elucidated.  He  is  at 
pains  to  pomt  out  the  difficulty. 

The  ralculus  of  variations  is .  treated  with  all  the  details  which 
the  importance  and  singularity  of  the  method  required.  To  make 
its  nature  sufficiently  understood,  it  became  necessary  to  point  out 
the  principal  attempts  that  have  been  made  to  unite  it  with  the 
principles  of  the  differeotial  calculus.  This  the  author  has  exe- 
cuted in  his  lait  chapter,  where  the  method  of  variations  is  pre- 
sented in  all  the  generality  and  simplicity  which  the  first  symhob 
employed  by  M.  Lagrange,  and  the  consideration  of  infinitely 
small  quantities,  give  it.  i 

Philosophical  Essay  on  ProhabilUies,  by  M.  le  Comple  Laplace. 
A  Volume  in  4io,  of  P6  pages,  Paris,  Madame  Veuve  Courcier,—' 
M.  Laplace,  after  having  in  a  first  work  treated  this  interesting  and 
difScult  subject  like  a  consummate  mathematician,  and  having  .singu- 
larly enriched  it  by  new  methods,  more  general  and  fruitful  than  those 
of  the  great  mathematicians  who  had  made  it  the  subject  of  their 
meditations,  examines  it  here  in  a  point  of  view  purely  phlloso* 
phical.  Without  the  assistance  of  analysis,  without  supposing  the 
leader  acquainted  with  any  thing  more  than  arithmetic  and  the  first 
elements  of  algebra,  he  explains  the  principles  and  the  general 
results  rtf  that  theory.  He  makes  it  originate  from  suppositiona 
the  most  simple,  combined  so  as  only  to  require  the  degree  of 
KttendoQ  of  which  every  man  is  captd)le,  who  haa  the  luibit  <4 
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reflectiDg.  He  thea  applies  tbe  principles  to  tbe  most  important 
questions  af  life,  which,  ia  general,  are  nothing  else  than  pio- 
blems  of  probability.  He  treats  successively  of  Ao^,  of  games, 
of  the  unRnown  inequalities  which  may  exist  between  chances  sup- 
posed etptal :  of  the  taws  of  prolahilily  which  result  Jrom  the  indi- 
^finite  muliipticalion  of  events;  of  the  calculation  of  proliabililiet 
applied  to  the  inquiry  into  events  and  their  causes ;  of  the  vieans 
which  we  7nust  choose  among  the  results  of  a  great  number  qfobi'^- 
vations;  of  the  tables  of  mortality  and  tlie  mean  length  of  life} 
of  marriages  and  any  kind  of  associations ;  of  benefices  depending 
tm  the  probability  of  events ;  of  the  choice  and  decisions  of  assent- 
Hies;, of  the  illusions  inihe  estimate  of  probabilities ;  of  the  diffir- 
ent  means  to  approach  to  certainty. 

The  work  is  terminated  by  an  historical  notice  on  the  calculation 
pf  probabilities,  in  which  the  attempts  and  discoveries  of  the  ma- 
thematicians who  have  applied  themselves  to  this  subject  are  stated 
and  appreciated  with  great  impartiality.  Nobody  was  better  en- 
titled than  Laplace  to  draw  up  this  notice,  nor  more  interested  that 
it  should  be  well  done.  , 

Theoretical  and' practical  Astronomy,  ly  M.  Delambre ;  three 
vols.  -ito.  Paris,  Madame  Feuve  Courcier.  1814. — Ws  have  an- 
nounced the  abridgement  of  this  work,  which  appeared  io  1813> 
in  one  volume  8vo.  We  have  said  that  the  plan  of  the  two  trea- 
tises is  tbe  same.  It  remains  to  point  out  what  was  suppressed  ia 
the  abridgement.  Wiiat  distinguishes  the  complete  treatise  is^  in 
general,  a  great  variety  of  questions,  of  solutions,  and  foroiula^ 
more  details  on  the  construction,  use,  and  verification  of  instru- 
ments. Thus,  in  the  article  Spherical  Trigonometiy,  will  be  found  ^ 
a  number  of  formulas,  expressing  the  relation  between  five  and  siz 
parts  of  the  same  triangle,  the  analysis  of  the  different  methods  in 
use  for  the  resolution  of  triangles,  a  more  complete  and  methodical 
collection  of  differential  expressions,  and,  finally,  a  proof  triangle 
.calculated  with  the  greatest  detail,  and  which  may  serve  to  verify 
all  tbe  formulas  imaginable.  In  tbe  article  Gnomonics,  besides  the 
new  formulas  for  the  description  of  the  horary  lines  and  the  arcs  <tf 
the  signs,  the  whole  gnomonic  plan  is  reduced  to  a  single  formula, 
which  has  only  one  linear  variable  quantity,  which  only  affects  one 
of  the  terms  of  which  it  ts  composed.  In  the  article  Refractions, 
there  is  a  synthedcal  solulioB  of  the  problem  of  the  shortest 
twilight,  much  more  complete,  and  much  easier,  than  all  those 
drawn  from  the  differential  calculus.  The  chapter  cm  The  Diurnal 
Motion  offers  solutions,  mostiv  new,  of  the  most  useful  problems ; 
that  of  corresponding  heights  is  terminated  by  tables  of  correction 
of  a  new  form,  followed  by  useful  remarks  on  tbe  use  of  logarith- 
mic tables,  which  we  wish  to  substitute  for  tables  calculated  io 
natural  numbers.    When  treating  of  The  Elliptical  Motion  of  the 

.  Earth,  will  be  found  the  comparison  of  the  different  hypotheses 
contrived  to  account  for  the  inequalities  of  the  sun,  new  solutioiu 

'  of  tbe  problem  of  Kepler,  a  great  number  of  elliptic  formulas,  and  - 
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all  those,  of  M.  Gauss,  otherwise  demonstrated  aod  brought  to  a 
notation,  which  it  has  been  attempted  to  render  more  clear.  All 
thete  formulas  are  illustrated  by  numerical  examples.  The  same 
(Mention  has  been  paid  to  the  parallaxes,  the  eclipses,  and  to  evecy 
thing  that  ctHiceras  the  planets  and  the  comets.  In  the  article- 
Tables  of  the  Sun  will  be  seen  the  means  employed  to  construct  the 
last  tallies,  the  reductions  applied  to  observations  made  with  the 
repeating  circle,  the  method  of  observing  an  equinox  and  a  solstice, 
with  tables  to  &cilitate  all  these  operations.  The  Theory  of  Eclipses 
b  explained  in  different  manners,  partly  new,  which  have  the  ad- 
Vantage'  of  being  easier  and  mote  general.  The  application  of 
tfaem  ha^  been  made  to  the  eclipses  of  17€4,  of  which  it  has  served 
to  determine  the  ci)rves  of  entrance  and  exit. 

In  the  chapter  on  The  Planets  is  shown  how  by  means  the  most 
simple  we  obtain  the  first  approximation  of  an  unknown  orbit,  and 
how  this  first  sketch  may  be  afterwards  perfA:ted.  The  Transits  of 
Mercury  and  Venus  are  treated  in  a  way  altogether  new,  which 
leads  by  a  more  direct  and  certain  way  to  a  knowledge  of  the  paral- 
laxes. In  the  article  Rotation,  seven  different  solutions  o[  that 
problem  are  collected,  and,  for  an  example,  are  taken  eleven  otiaer- 
vations  of  ^aspot  of  the  sun.  The  Theory  of  Saturn's  'Ring, 
which  terminates  this  ch^ter,  offers  the  most  exact  and  simple 
means,  either  to  predict  the  phenomena,  or  to  determine  the  ele- 
ments from  observations.  The  chapter  on  The  Comets  is  long.  The 
known  formulas  are  presented  so  as  to  serve  equally  for  the  parabola 
and  the  ellipse.  The  methods  are  explained  prt^riy  to  fecilitate  the 
construction  and  ensure  the  accuracy  of  the  general  table?.  Ex- 
amples are  given,  calculated  according  to  the  most  accredited 
methods;  and  one  is  explained,  which  rec(»nmends  itself  by  the 
following  advaotages:  it  employs  only  the  calculations  most  fami- 
liar to  the  astronomer ;  the  longitudes  and  latitudes  observed  are,  as 
in  all  die  other  methods,  the  primary  data;  but  they  enter  only  into 
the  first  calculations ;  the  succeeding  ones  employ  only  heliocentric 
places ;  and  the  elements  found  may  be  perfected  by  the  totality  of 
the  observadtHis,  by  equations  nearly  of  the  same  conditions  as 
those  of  the  {Janets :  the  calculations  are  made  as  the  observations 
succeed,  and  the  astronomer  who  has  diseovered  a  comet,  may  on 
the  day  itself  of  the  third  observation,  ascertain  its  elements. 
This  chapter  is  terminated  by  a  catalogue  of  ilie  orbits  of  all  the 
comets  hitherto  observed,  and  by  the  general  tables  of  the  para- 
bolic movements  of  diHereot  form,  according  as  we  take  for  data 
the  anomaly  or  the  days  since  the  perihelion.  In  the  chapter  on 
Tlie  Measure  of  the  Earth  will  be  foitnd  new  calculations  on  the 
irregularities  of  the  arc  of  the  meridian,  measured  io  France  and  , 
in  Spain.  In  the  chapter  on  Nautical  Astronomy  there  are  nume- 
tous  aolutk>fis  of  fbe  most  important  problems ;  and  the  work  ter> 
Biinalts  by  a  chapter  on  Hie  Calendar,  in  which  we  must  point  out 
a  bult  in  the  drawing  up,  which  may  in  some  rare  circumstances 
occasion  an  error  of  seven  days.in  the  result  of  the  calculus.     We 
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allude  to  the  formulas  given  by  M.  Gauss  to  find  Easter  for  any 
year  of  the  Italian  and  Gregorian  calendar.  We  satisfy  ourselves 
with  noticing  here  that  the  formulas  are  not  coaiplete,  we  shall 
republish  them  elsewhere  with  more  exactness,  and  we  shall  join 
to  them  new  formulas  still  more  expeditious,  and  which,  besides, 
give  us  the  dominical  letter,  the  golden  number,  and  the  «pact  of 
the  year.     See  the  Cotmoissance  Des  Temps  of  180/,  p.  307. 

Exercises  in  the  Integral  Calculus,  Fourth  Part,  hj  M,  le  Che- 
valier Legendre.  This  new  part  is  divided  into  two  sections.  In 
the  first  M.  LfCgendre  has  completed  the  theory  which  he  explained 
in  the  second  part  of  his  exercises.  He  has  particularly  attached 
himself  to  explain  with  all  the  requisite  ihinuteness  the  propertiea 
of  a  function,  which  is  the  mutual  connecting  link  of  a  multitude 
of  transcendental  quantities,  and  the  source  from  which  flow  alt 
the  formulas  which  concern  the  comparison  of  these  transcend- 
eatals,  their  reduction,  and  their  evaluation.  The  author  has 
already  satisfied  himself,  that  he  was  not  mistaken  when  he  hoped 
that  this  theory,  considered  under  a  new  point  of  view,  and  aug- 
mented by  a  ^reat  number  of  new  formulas,  might  fix  the  atten- 
tion of  mathematicians,  and  that  they  would  see  a  new  branch  of 
analysis  brought  almost  to  perfection. 

To  extend  further  the  applications  of  this  theory,  he  has  in- 
serted at  the  end  of  the  first  section  a  more  extended  table  than 
that  which  terminated  the  second  part.  The  new  logarithms  are 
exact  to  the  12th  decimal,  in  order  that  the  cipher  of  the  last 
order  may  never  be  in  error  more  than  one  unity,  or  at  roost  two. 
This  has  given  occasion  to  rectify,  and.  almost  to  double  in  extent, 
a  table  which  Euler  had  given  in  his  differential  calculus,  for  the 
sums  of  the  reciprocal  powers  of  the  natural  numbers. 

In  the  second  section  will  be  found  different  researches,  which 
form  a  sequel  to  the  third  part.  A  great  number  of  formulas  are 
demonstrated,  either  entirely  new  or  recently  discovered.  Among 
the  last  are  several  definite  integrals  ^ven  by  M.  Bidonc,  in  the 
Memoire  of  Turin.  The  author  has  also  presented  some  new 
views  on  the  surnmation  of  different  series,  and  on  the  formulas 
which  serve  to  give  the  sura  of  a  series  of  which  the  general  term 
b  given. 

It  isi  impcHsible  for  us  to  dwell  Icmger  on  a  work  of  pure  analysts, 
and  almost  entirely  composed  of  formulas.  See  what  we  have  said 
formerly  on  the  first  p^rt  of  this  work.  We  shall  take. this  oppor- 
tunity to  rectifya  passage  in  our  notice  of  1810. 

In  giving  an  account  of  the  second  memmr  on  Elliptical  Ttani- 
cendentals,  we  have  denoted  by  the  word  Loxodrmnic,  a  species  of 
fjHral  which  M.  Legendre  there  considers,  and  one  of  the  pro- 
perties of  which  is  to  be  the  shortest  road  between  two  points 
situated  under  two  different  meridians  or  parallels.  This  accq^ 
tation  of  the  w(wd  Loxodromic  is  not  that  of  navigators  and  matl^- 
.  maticians  y  but  it  appeared  to  us  more  conformable  to  the.  ety- 
Bology  of  the  vord,  which  it  an  oUique  route.  There  u  no  straight 
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or  orthogonal  route,  but  that  which  takes  place  in  the  directioB  of  a 
meridian  or  parallel.  Id  the  first  case  we  cut  all  the  psralleU  at 
ri^ht  angles,  in  tbe  second  all  the  meridians.  Every  other  route 
would  traverse  both  under  angles  almost  always  oblique.  The 
spiral  considered  by  M.  Legendre  had  been  already  analyzed  by 
si.  Dusejour,  who  had  given  the  formula  of  the  variable  angle, 
and  remarked  further,  that  this  curve  would  cross  the  equator  in 
diOerent  points  at  each  demi-revolutioa  which  it  made  round  the 
tplieroid.  It  was  from  this  singular  property,  ss  well  as  from  tbe 
continual  vaiiation  of  the  angle,  that  it  appeared  to  us  to  merit  the 
name  of  Loxodromic.  The  Ix^odrome  of  sailorsj  on  the  contrary, 
makes  a  constant  angle  with  all  the  meridians  which  it  crosses,  and 
it  is  not  the  shortest  road  between  two  given  points.  Here,  then, 
are  two  striking  differences  between  the  two  curves.  Hence  they 
ought  not  to  be  confounded.  But  the  danger  is  not  great,  as  the 
one  is  only  employed  in  navigation  and  the  other  in  geodesy;  so 
that  the  difierence  of  tbe  problems  points  out  suSicietltly  the  choice 
of  the  formulas.  For  the  Loxodromic  of  sailors,  see  the  36tU 
chapter  of  our  Treatise  on  Astronomy. 

PrcBcifnumim  Stellamm  inerruntmm  Posiiiones  mediae  ineurUe 
ScBcuh  19,  ex  Observalionibui  hoLilis  in  Specula  Panormitana  ai 
Anno  l79ii  adAnraim  181  i,  ex  regiaTygograpMa  Miiitari. — This 
new  work  of  M.  Piazzi  is  dedicated  to  tue  Institute  of  France,  of 
which  the  author  is  one  of  the  oldest  correspondents.  In  this  new 
edition,  in  which  the  number  of  stars  is  7646,  without  counting 
those  whose  positions  have  not  yet  received  the  greatest  degree  of 
precision,  M.  Piazzi  has  not  chosen  to  adopt  any  thing  which  be 
had  not  himself  verified.  He  determined  the  right  ascension  of  the 
fundamental  stars  by  a,  direct  comparison  with  tbe  sun.  The  others 
have  been  deduced,  as  usual,  by  the  difference  of  their  passage  over 
tbe  meridian,  observed  a  great  number  of  times,  and  the  mean 
result  has  been  talien.  Unfortunately,  the  size  of  tbe  volume,  and 
unfavourable  circumstances,  have  obliged  him  to  suppress  all  these 
comparisons,  and  even  the  observations  on  which  they  are  founded. 
The  declinations  suppose  the  mean  refractions  of  the  fifth  book  of 
the  work  00  the  otuervatory  of  Palermo,  the  latitude  38°  6'  41", 
and  a  total  precession  of  58'388",  which  leaves  50'2066"  for  the 
precession  in  longitude. 

The  annual  motions  comprehend  the  proper  motions,  whenever 
it  was  possible  to  find  in  the  ancient  catalogues  positions  sufBciently 
certain. 

The  notes  which  accompany  this  catalogue  offer  many  curious 
remarks  on  the  stars,  whose  motions  had  not  yet  been  observed,  or 
of  which  the  larilliancy  appears  to  increase  and  diminish  periodi- 
cally. 

This  extract,  which  we  have  been  obliged,  to  abridge,  will  be 
sufficient  to  show  bow  precious  tliis  new  catalogue  must  be  to  aitro- 
Bomen,  who  already  made  constant  use  of  tbe  first  edition. 

The  following  memoirs  have  been  approved  by  the  Class ;— ; 
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Memoirs  relative  to  the  Integration  of  Equations  with  partial 
Differences,  by  M.  Ampere.  CommissioDers,  MM.  Legendre, 
Arago,  and  Poisson,  reporter. 

The  author  esplaios,  in  the  first  place,  the  general  considerations 
which  belong  to  equationi  of  all  orders,  and  which  he  afterwards 
particuTarly  applies  to  those  of  the  first  and  second  order.  On  this 
subject,  the  difficulty  and  importance  of  which  are  known  to  mathe- 
maticians, such  considerations  are  not  without  utility,  and  mav 
serve  to  elucidate  some  points  of  theorj^  even  when  they  do  not 
lead  to  a  new  method  of  integration.  This  memoir,  of  which  it  is 
impossible  here  to  give  the  analysis,  contaios,  says  the  reporter, 
new  and  interesting  views  respecting  the  'calculus  of  partial  diffe- 
rences ;  and  the  conclusion  of  the  report  is,  that  the  author  should 
be  induced  to  continue  these  researches,  and  to  connect  them  to 
some  one  of  the  applications  of  analysis  to  mechanical  philosophy. 

Memoir  on  the  Integration  of  Equationi  with  partial  Differences, 
by  M.  Ampere.  Commissioners,  MM.  Arago  and  Poisson,  re- 
^>rttr. 

,  The  author  considers  a  class  of  equations  with  partial  differences 
of  the  second  order'  with  three  variable  quantities;  namely,  linear 
equations  with  respect  to  their  greatest  differences,  llie  most 
general  of  this  class  contains  four  terms,  three  of  which  are  multi- 
plied by  second  differences,  and  the  fourth  is  independent  of  them. 
Tlie  coefScients  of  these  four  terms  are  any  functions  of  the  three 
fariable  quantities,  and  of  the  first  two  diflferences.  M.  Ampere 
proposes  to  transform  this  equation  into  another,  which  contains 
only  a  single  second  difference,  and  be  succeeds  in  bis  attempt. 
For  that  purpose  it  is  necessary,  in  the  case  considered  by  M.  Am- 
pere, to  change  at  once  the  three  variable  quantities;  and  the 
choice  of  the  unknown  quantity  which  must  be  taken  for  the  prin- 
cipal new  variable  quantity,  constitutes  the  difficulty  of  the  problem. 
He  gives  in  his  memoir  different  examples  of  equations  which  be- 
come entirely  linear  by  means  of  his  transformation,  and  conse- 
quently integral,  by  the  methods  known.  Thus,  concludes  there- 
porter,  though  this  transformation  be  not  always  practicable,  if 
gives,  however,  a  real  extension  to  the  means  of  integration  known 
at  present.  It  may  be  often  useful,  and  contribute  to  the  progress 
of  this  part  of  the  science.  In  consequence,  the  memoir  has  been 
thought  worthy  of  entering  into  the  collection  of' those  which  have 
been  approved  by  the  class. 

Memoir  on  Definite  Integrals^  by  M.  Caochy,  Engineer  dea 
Fonts  et  Chauss^es,  Commissioners,  MM.  Lacroix  and  Legendre, 
reporter. 

As  it  is  impossible  to  give  an  analysis  of  this  work  here,  we  shall 
■atisly  ourselves  witli  stating  the  conclusions,  which  are  suEGciectly 
extensive  to  save  us  a  formal  extract. 

We  shall  not  examine  if  the  new  methods  of  M.  Caucby  are 
more  simple  than  those  previously  known;  if  their  apprication  h 
easier,  and  if  they  are  capable  of  teadiDg  to  results  which  tht 
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known  methods  ooald  not  give ;  for  though  we  should  answer  nega- 
tively  to  theae  questions,  the  author  will  still  retaia  the  merit : 

1 .  Of  having  coostructed  by  aa  uniform  method  a  set  of  general 
Imnalas  proper  to  tratufbnn  deSnite  integrals,  and  to  facilitate 
their  detenjaination :  __ 

2.  Of  having  first  remarited  that  a  double  integral,  talcen  withm 
given  lines  for  each  mriah|p  quantity,  does  not  always  give  ^ 
nme  result  in  the  two  ways  of  eSecluating  the  integration  : 

3.  Of  having  determined  the  cause  of  this  difference,  and  of 
having  ^*en  its  exact  measure  by  means  of  iingular  integrals,  the 
idea  Si  which  belongs  to  the  author,  and  which  may  be  regarded  as 
a  discovery  in  analysis :  - 

4.  Of  having  given  by  his  methods  very  remarkable  new  formulas 
of  integrals,  which  may  indeed  be  deduced  from  known  methods, 
but  which  nobody  had  hitherto  obtained. 

It  appears  to  us,  on  all  these  accounts,  that  M.  Cauchy  has 
given  in  his  researches  on  definite  integrals  a  new  proof  of  the 
aagiunty  which  he  has  shown  in  several  other  of  his  productions.  We 
thmk,  then,  that  his  memoir  is  worthy  of  the  approbation  of  the 
Class,  and  to  be  printed  in  the  collection  of  Savans  Eirangers. 

Memoirs  of  M .  Jacques  Binet,  which  treat  of  the  Anahlieal 
Expression  aj  Elasticity,  and  of  the  Slt^ess  of  Curves  of  Double 
CvTvatare.     Commisaoners,  MM.  Camot  and  Prooy,  reporter. 

After  an  introduction  purely  geometric,  containing  formulas 
partly  new,  relative  to  polygons  whose  sides  are  not  all  in  the  same 
plane,  and  to  curves  of  double  curvature,  the  author,  passing  to 
prdiloDs  of  equilibrium,  which  constitute  the  panicular  object  of 
nia  psper,  successively  introduces  the  consideration  of  the  action  of 
fonws  upon  a  polygon  of  the  kind  of  which  we  have  just  spoken, 
and  Vfoa  a  curve  of  double  curvature,  establishing  in  both  systems 
a  theoiy  a[^icable  both  to  the  esse  of  stiffness  and  t<S  that  of  elas- 
ticirt. 

The  nature  of  these  researches  renders  it  impossible  for  us  to 
analyse  the  memoir.  We  shall  be  even  obliged  to  abridge  the  ob- 
■ervatioDs  of  the  Commissioners.  We  shall  say  only,  with  them, 
that  M.  Binet  has  the  merit  of  having  introduced  explicitly  and 
completely  into  his  analysis  all  the  elements  of  the  question  of 
whicn  he  treated.  We  say  explicitly,  to  distinguish  the  method 
which  he  has  followed  from  that  pointed  out  by  Lagrange's  beautiful 
method  of  indeterminate  quantities.  M.  Binet  combines  from  the 
fint  with  the  external  forces  those  which  he  calls  internal,  which 
represent  the  ftffects  of  the  three  elasticities  of  an  elastic  curve,  or 
the  difierent  eflbrts  which  tend  to  change  the  {orm  of  a  stifT  curve. 
In  this  way  we  know  beforehand,  and  never  lose  sight  of,  the  signi- 
fication of  the  signs  which  represent  each  quantity.  The  function 
which  fills  that  quantity  in  the  system  is  always  known  without 
equivocation. 

However,  by  this  method  of  proceeding  it  is  necessary  to  give  an 
account  beforehand  of  all  the  phenomena  to  which  the  combined 
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play  of  forpes  and  resistances  may  give  place,  which  is  not  always 
easy.  While  the  method  of  indeterminate  quantities,  which  re- 
quires only  the  -knowledge  of  the  conditions  to  which  tlie  cot&poet- 
tion  of  the  system  is  subjected,  is  what  may  be  called  a  general 
instrument,  and  of  a  usage  always  certain,  which  conducts  the 
analyst  by  the  simple  mechanism  of  the  calculus  to  the  discovery  of 
those  quantities  representative  of  the  different  effects  supported  by 
the  system.  But  if  the  method  of  La|range  dispenses  with  regard 
lo  these  indeterminate  quantities  with  a  preliminary  exercise  of  the 
judgment,  on  the  other  hand  it  requires  considerations  of^en  delicate 
in  their  explanation  when  we  have  equations  containing  diem. 
Fram  this  it  may  happen  sometimes  that  the  explanation  of  which 
^e  speak  is  neglected  or  omitted,  which  renders  the  solution  in- 
complete. The  problem  of  the  equilibrium  of  the  curve,  whether 
^^d  or  elastic,  furnishes  us  with  an  example  of  this.  Lagrange 
arrives  at  three  equations  absolutely  identic  with  those  of  M.  Bioet. 
These  equations  contain  three  indeterminate  quantities,  which 
ought  to  be  referred  to  the  extensibility,  flexibility,  and  tortion. 
But  this  explanation  is  not  found  in  the  Mecanique  Analytique,  and 
it  must  have  in  general  escaped  those  who  have  perused  that  book.. 
The  reporter  is  even  of  opinion  tliat  Lagrange  has  not  paid  atten- 
tion to  the  part  which  these  three  indeterminate  quantities  play  in 
bis  system,  considered  under  a  mechanical  point  of  view ;  for  he 
has  not  said  that  the  last  two  would  furnish  infinite  forces,  the  one 
•f  the  first,  the  other  of  the  second,  order ;  a  cireumstaoce  which> 
must  have  appeared  singular  to  him  if  he  had  not  overlooked  It, 
M.  Binet  deduces  these  values  very  simply  from  his  analysis,  and 
solves  very  clearly  the  kind  of  paradox  which  they  present ;  so  as  to 
leave  nothing  to  desire  respecting  the  value,  the  signification,  and 
the  functions  of  these  quantities.  If  to  these  considerations  we  add 
the  remarkable  indetermination  of  the  internal  forces,  which  he 
first,  as  far  as  we  know,  pointed  out  in  treating  of  the  equilibrium, 
of  the  polygon,  we  shall  conclude  from  them  th^t  he.  was  in  the 
right  to  announce  that  his  researches  might  serve  as  an  explanation 
and  supplement  of  several  chapters  in  the  Mecanique  Analytique> 
In  general  the  analysis  is  managed  with  much  skill ;  and  the 
geometrical  introduction,  which  would  itself  be  an  interesting 
memoir,  ought  to  confirm,  and  even  increase,  the  good  opinion 
whicli  has  been  formed  of  his  scientific  merit,  from  the  different 
works  which  he  has  before  submitted  to  the  judgment  of  the  Class. 

In  consequence  of  this  report,  the  Class,  in  praising  the  memoir, 
ordered  it  to  be  printed  in  the  collection  of  Savans  Etrangers. 

Memoir  relative  lo  the  SlaUUty  of  Floating  Bodies,  by  M. 
Charles  Dupin,  Captain  of  the  First  Corps  of  Maritime  Engineers, 
and  Chevalier  of  the  Legion  of  Honour.  MM.  Sane,  Poinsot^ 
and  Carnot,  reporter. 

Tliis  subject,  treated  by  Euler  and  Bouguer,  appeared  exhausted, 
M.  Dupin,  by  employing  a  method  not  known  in  the  time  of  these 
two  illustrious  mathematicians,  has  obtained  new  results.    Thv 
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awBBGiinii'hich^coDsidcnhistuljgectflnsbledbintofiiidiiithefint 
plfloe  xlt  the  theoreois  already  knowD,  Rndthen  many  other  tbsorenii 
which  are  new.  We  shall  quote  the  following,  which  »  at  oncesuD? 
pit  snd  remcrfcable.  Aecordvig  as  the  pasition  of  the  equililrrium  it 
stable  or  not  slalde,  the  distatice  of  the  centre  ofgrmdlyi^  thai  body 
Jrom  liUixntTe  of  the  kgelis  either  anunimtmor  a  maxttratm,  vilh 
reject  to  all  the  neighlouring  posititms  which  Jloating  baites  tan 
t0ket  And  this.  The  directions  of  the  greatest  Jnd  least  stahUity 
of  eny  bedy  whatever  increase  aUaays  at  riqht  angles.  The  coot 
clusioD  of  the  report  is  that  the  new  work  of  M.  Dupin  ohaSama 
the;  btpes  which  this  philowpher  baa  already  giren  .by  his  first  , 
labouN.  We  caaoot  but.Bp^ud  his  ooBtiatiaT  efibrb'  to  direct 
their  roHilts  towards  the  pcaotics  of  the  great  art  to  wlfich  be  has 
dcvolfd  himself.  i 

Small  idaahntejbr  grhuUng  C»n,  for  the  Use  tf  ifu  Armies, 
hyM.  CagBianl  Latottc  . 

The  coDclusiotis  adopted  nre  that  the  machiRe  is  good,  that  it 
WHy  be  useful  in  towns  or  citadels  besieged,  and  to  private  families 
in  times  of  searclty,  or  whea  thei  mills  are  itopped  by  iee,  aod 
labourers  are  not  enaployeid. 

Graek,  Laiin,  and  Ftwtck  EditiiM  of  the  15  Books  of  the  Ele- 
imttUf,  and  the  Bunl  of  the  rata  ^  Euclid,  hy  M.  Peyrard. 
CoDimbsioners  MM.  Prony  and  Celambre,  reporter. 

The  Gtm  had  alneady  giveo  its  approbation  to  a  complete  tnins- 
htioB  of  all  the  worits  of  Euclid  remaining  to  us.  M.  Peyrandf 
audiof  of  this  booky  hod  compared  the  23  Greek  manuscripts 
which  we  in  the  king's  library-  The  resuk  of  lliiircompBTison  was, 
tbit  oooeof  tliese  manuicfipts  is  entirely  conform  able  to  the  Oxford 
edition  ;  that  this  editios,  which  is  considered  the  best,  and  which 
is  without  doubt  the  moat  beautiful,  is  only,  as  far  m  the  Greek> 
test  goes,  a  copy  of  the  edition  of  Bale,  from  which  it  'has  taken 
even  the  moct  obvious  feiilts ;  that  most  part  of  the  manuscript* 
offer  variations  which  fiU  up  some  blanks  or  elucidate  some  pas- 
sages of  the  two  principal  editions;  but  that 'in  general  all  these' 
mamiscripts  differ  little  from  each  other,  but  consideraltly  from  the 
oldest  manuscript  marked  No.  190,  and  taken  from  the^  library  of 
the  Vatican,,  from  which  it  was  sew  into  Fiwice  byM.  Monge. 
The  test  in  it  appears  aiore  pUre,  more  dear,  less  praliic,  and 
0«we  intelligible.  M;  Peyrard  has  attached  himself  chiefly  to  tliis 
maauaeript,  and  has  tiKKtly  folbwed  it  in  ihr  edition  of  the  Greek 
test,  which  he  has  joined  to  his  Latin  and  French  translations. 

At  the  request  of  bis  Excellency  the  Minister  of  the  Interior, 
tJK  CIhs  has  named  a  commission  to  examine  the  fidelity  bf  the: 
trBDilatifui,  and  the  ma-it  gf  the  numerous  rariatioos  which' 
M.  JPeyravd  has  iatraduced  into  the  text,  .or  rejected  st  the  end  of- 
tbe  iworit;  Another  commiision  of  the  class  of  history  and  ancient' 
Utecoture'  had  been  at  the  same  time  invited  hy  the  Minister  to  con*', 
rider  tite  Dew  translation  relative  to  style  and  exeeuiioo.  The  re- 
portcis  of  both  Classes,  after  seveml  conf^ences,  were%>f  the  same 
Vol.  VII.  N°  II.  L     , 
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opinioaTespectiDgthe  utility  of  the  new  edition.  The  Class  of 
sciencsB  tieard  and  approved  a  long  report  in  which  the  edition  of 
M.  Peyrard  was  examined  in  the  greatest  detail,  and  the  coDclusioo 
of  wiiich  is,  that  this  edition  is  evidently  superior  to  every  other, 
and  that  the  author  has  done  every  thing  in  his  power  to  render  it 
n-oTthy  of  appearing  tinder  the  auspices  of  the  king  to  whom  it  is 
dedicated. 

Memoif  of  M.  Puissant  on  the  Calculation  of  Differences  tf 
Level  in  the  Spheroid.  Commissioners  MM.  Burlihardt  and 
Dehunbre,  reporter. 

M.  Puissant  employed  ia  drawing  up  a  complete  treatise  Of  tri- 
gonometry for  the  use  of  geodesy,  nas  been  Ic^  to  treat  of  several 
questions  already  solved.  He  obtains  all  the  known  resuhs  by 
methods  peculiar  to  himself.  In  stating  the  formulas  which  con^- 
tute  the  haKis  of  the  system  of  measures,  he  observes  in  them  a 
flight  error,  wbich,  however,  is  confined  to  quantities  so  small, 
that  they  are  usually  neglected.  But  it  is  always  useful  to  rectify 
formulas  even  in  their  smallest  details,  and  to  point  out  errors 
which  might  be  adopted  with  confidence  by  all  those  who  occupy 
themselves  rather  with  the  practice  than  the  theory. 

Memmr  on  a  new  Analytical  Method  of  determimng  the  Effects 
o/*  jilerration  in  the  Position  of  the  Stars,  by  M.  Puissant ;  the 
same  commissionets. 

Here,  as  in  the  preceding  memoir,  the  author,  by  fcdlowing 
routs  with  which  he  was  well  acquainted,  arrives  at  all  the  known 
formulas,  both  ibr  the  stars,  the  planets,  and  the  comets.  He  had 
at  first  demonstrated  the  whole  by  processes  purely  analytical ;  but 
afterwards  making  use  of  some  ideas,  of  which  he  points  out  the 
source  and  names  the  author,  he  has  been  able  to  abridge'  hu 
demomtratioQS  without  altering  their  character. 

These  tivo  memoirs,  approved  by  the  Class,  will  constitute  a  part 
of  the  treatise  on  trigonometry  promised  by  M.  Puissant. 

Determinalion  of  the  true  and  apparent  angular  Distances-  of 
Centres  of  ike  two  Stars  submitted  to  the  I^uence  of  Paral- 
laxes, by  M.  Henry.  Commissioners  MM.  Arrago  and  Delambre, 
jeport^r. 

We  have  seen  the  analytical  processes  snbstitnted  for  the  notions, 
of  elementary  geometry  in  the  demonstratim  of  the  most  usual 
formulas  of  astrcwomy.  On  the  contiaiy,  we  see  here  spherical 
trigonometry  put  in  place  of  pure  analyus  to  demonstrate  the  for- 
mulas by  which  M.  Lagrange  solved  the  problem  of  the  eclipses  of 
the  sun,  the  stan,  or  planets.  In  a  theoretical  pdnt  of  view  the 
method  of  Lagrange  had  obtained  the  sufirages  both  of  astronomen 
and  mathematicians ;  but  in  practice  it  was  soon  perceived  tliat 
these  formulas,  so  beautiful  and  so  general,  were  very  incoavenient,  - 
on  account  of  that  generality  itself.  To  solve  a  problem  so  much 
abe>-e  his  means,  the  astronomer  divides  it  into  several  others, 
which  do  not  offer  the  same  difficulty.  He  endeavours  to  multiply 
die  natural  data  j  by  calculating  the  horary  qr  nonagesimal  ai>gle 
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he  detennines  the  parallaxes  and  the  apparent  places  of  two  stars, 
referred  to  the  equator  or  the  ecliptic.  It  is  then  only  that  he 
endeaTourstofind  the  apparent  distauce,  and  he  obtaina  it  by  two 
lineary  formulas  of  the  most  simple  kind,  -as  ivell  as  all  those 
.through  which  be  has  successively  passed.  M.  Lagrange,  on  the 
other  hand,  attacks  the  difficuhy  at  oace,  and  without  sup|)osing 
any  thing,  except  what  he  takes  directly  from  the  astronomical 
tables,  he  expresses  the  tangent  of  the  apparent  distance  of  thecentres. 
.But  this  expression  is  embarrassed  by  radicles;  the  quantities  under 
the  sign  represent  values  very  long  and  very  complicated.  The  author 
to  no  purpose  exhausts  alt  the  resources  of  \as  art  and  his  genius  to 
etadicate  from  these  formulas  all  the  terms,  the  absence  of  which 
will  produce  scarcely  any  change  in  the  degree  of  precision.  To 
so  purpose  has  he  contrived  tables  of  an  ingenious  construction,  in 
order  to  diminish  the  length  of  the  calculation ;  even  these  tables, 
and  the  artifices  of  the  calculus,  are  tpcit  acknowledgements  that 
the  problem  surpasses  the  force  of  analysis,  and  a  disguised  imita- 
tion of  the  practice  of  astronomers.  These  tables,  in  fact,  are 
formulas  of  the  parallaxes  from  which  the  nonagesimal  and  its 
height  are  eliminated,  which  only  makes  the  use  of  them  more 
troublesome.  It  is  this  task,  so  great  and  so  difficult,  that  M.  Henri 
has  accomplished  by  means  quitE  different.  M.  Lagrange  expressed 
by  rectangular  co-ordinates  the  true  and  a^iarent  positions  of  two 
■tars  and  those  of  the  observer  in  space.  M,  Henri  draws  the  same 
expressions  from  trigonometry,  either  plane  or  spherical.  By  this 
means  he  obtains  all  the  formulas  of  Laj^oge  %  so  that  the  solution 
has  gained  nothing  on  the  ude  of  facility.  To  abbreviate,  he 
restores  the  nonageslmal  eliminated  by  Lagrange.  Without  using- 
the  name  parallax,  he  introduces  what  is  equivalent,  and  reduces 
it  to  tables;  but  notwithstanding  all  these  etlbrts,  he  acknowledges 
faiinself  that  the  method  is  still  very  troublesome.  He  does  not 
believe  that  any  professed  astronomer  will  ever  prefer  it;  but  if  the 
method  is  long  and  troublesome,  this  is  the  only  &ult  with  which 
it  can  be  charged.  It  is  neither  less  precise  nor  less  proper  to  give 
exactly  the  di&rence  of  longitude  between  two  places  where  the 
same  eclipse  shall  have  been  observed.  And  the  new  point  of  view, 
under  which  M.  Henri  has  presented  it,  cannot  but  augment  the  . 
number  of  its  partisans,  by  increasing  the  number  of  calculators 
capable  of  appreciating  it.  The  methods  employed  by  M.  Henri 
deserve  to  be  generally  known.  Opportunities  perhaps  of  applying 
them  more  advantageously  will  occur.  And  the  Class,  as  welt  as 
the  commissioners,  were  of  opinion,  that  at  at  a  time  when  the 
original  memoir  of  Lagrange  is  printed  in  the  Connoissancc  des 
Temps  for  181/,  of  which  only  a  German  translation  had  appeared 
in  the  Ephemeridra  of  Berlin,  astronomers  would  see  with  plea- 
sure the  same  formulas  demonstrated  in  a  manner  quite  different,  ' 
which  is  neither  less  rigorous  nor  less  easy. 

Annah  of  Mathematics,  pure   and  mixed;  a  periodical  Work, 

edited  by  M.  I.  D.  Gergonne,  Professor  of  tri/nscendeittal  Malke- 
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matics  in  the  Lgcettm  of.  Nimes,  Secretary  aa4  SvpplemmUil  Pro- 
fessor nf  Philompky  of  ike  Faculli/  of  Letters  of  the  Academies  <^' 
Oard)  Nancy,  and  Turin.  Nimes,  Madame  Veuve  Belle ;  &  Paru, 
Madame  Veuve  Courcier. 

Tbe  physical  &nd  matbematical  works  {Hresented  to  the  Class  are 
tlways  enumerated  in  the  accounts  of  the  meetings,  faithfully  and 
boDourablj  placed  in  the  library,  letters  of  thanks  are  s^nt  xk  (he 
authors,  and  complete  lists  of  all '  these  presisnis  are  printed  in 
aeverat  of  our  volumes.  But  these  liais  can  ooly  CM>ntain  tbe  titlei 
oi  tbe  works,  the  names  of  the  authors,  aod  the  time  of  tbeii 
reception.  There  are,  Imwever,  productions,  and  e^>eciglly  cfA- 
leciions,  which  would  deserve  a  more  panicular  notice,  either  oa 
account  of  their  iaiportance,  or  of  tbe  names  of  their  editors.  Such 
is  particular  are  the  Annals  of  Mathematics,  the  idea  Of  which  baa 
been  ooaceived,  and  the  execution  follotved  iip,  with  a  persevemnoe 
worthy  of  praise,  by  two  distinguished  members. of  the  Uoiveraity 
of  France,  MM.  Gergonne  and  Idveroede,  powerfulfy  and  uk- 
fully  eeconded  by  several  of  their  worthy  colleagues  or  other  pro- 
fessors of  celebrity,  such  as  MM.  Kramp,  Fran^ab,  brothers 
Eacontre,  Da  Buurguet  aod  Servois  y  and  likewise  by  se'reral  cot' 
respondents  of  tbe  [nstiinte,  among  whom  we  may  meDtka 
MM.  Tedenat,  Flaugergues,  and  l>allemand. 

These  Annals  are  chiefly  devoted  to  pure  matbemeUcB,  and  tspt^ 
oially  to  researches  having  for  their  object  to  perfect  and  simidify 
the  method  of  teaching  the  science.  Nc&hing  is  excluded  wntch 
may  give  an  t^iportuiiity  of  a[q}lying  them  to  the  difiermt  branelica 
of  the  exact  sci^ices.  Articles  occur  which  will  interest  the  mecba- 
oical  philosopher  in  gmcral,  umI  likewise  on  optics,  acouslica, 
astronomy,  geography,  fortification,  seamanship. 

Each  number  gives  one  or  more  theorems  to  be  demonstrated^ 
one  or  more  problems  to  be  resolved-  Likewise  a  list  of  the  new 
mathematical  books,  both  foreign  and  doniestic. 

To  the  memdrs  which  they  insert  and  the  si^utions  that  are  acbt 
them,  the  editors  often  add  their  own  refiectlons  and  interesting 
researches.  A  part  containing  32  pages  fippears  each  month.  T^VQ 
years  £orm  a  large  quarto  volume,  and  the  work  is  now  in  its  fifth 
year.  Amtmg  the  great  variety  of  objects  discussed  in  this  work* 
and  among  wiiich  it  would  be  diEBcult  to  mtdce  a  d>otce,  we  shall 
satisfy  ourselves  with  pointing  out  for  the  meditations  of  mathema- 
'  ticuans,  the  memoir  of  M.  Servois  on  the  different  systems  explain- 
iDg  the  principles  of  the  differential  calculus,  aod  several  memoin 
in  which  M.  Kramp  gives  new  ^iialytical  solutions  of  the  most 
nnportant  problems  of  astronomy.  What  he  praposea  for  the 
coiDets  or  planets  newly  pereeived  has  this  in  particular,  that  it 
informs  us  whether  the  orbit  be  elliptical,  parabtdic,  or  hyperbolic. 
IHie  author  applies  these  ibimulai  to  the  comet  of  1781,  caknilatcd 
in  the  parabola  by  the  method  of  Laplace,  and  he  obtains  very 
dil&rent  results.  These  orbits  conduct  him  to  a  hyperboGc  oAit, 
'I'Be  distances  of  the  aphelia   and   perihelia  are   I,633!}34,  and. 
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1,04886'!.  1%is  last  in  the  parabols  had  been  found  0-9S09i>51, 
less  of  consequence  by  0-087S67.  This  is  about  -^  of  the  great 
semiaxis  of  the  earth's  orbit.  The  longitude  of  the  node  is 
13"  56' 4'3"  greater  than  in  the  parabola.  The  inclination  is  also 
greater  in  the  hyperbola,  but  only  36  minutes.  It  would  have  been 
curious  to  have  found  at  the  end  of  the  calculations  the  comparison 
of  the  two  orbits  with  the  observations.  Mecbain  had  made  12, 
and  Pingr^  assures  us,  that  the  errors  of  the  parabola  did  not  ex- 
ceed a  minute  and  a  half.  M.  Kramp  has  only  employed  three; 
the  total  interval  is  only  eight  days.  By  another  combination  the 
interval  is  reduced  to  five  nays.  Peiliaps  so  small  an  are  is  not 
sufficient  to  warrant  the  conclusion  that  the  orbit  is  really  hyper- 
bolic. But  whether  parabolic  or  hyperbolic,  we  can  have  no  hopes 
of  seeing  the'  comet  again,  and  therefore  the  question  will  always 
remain  undecided.  Astronomers  will  learn  with  Interest  that 
M .  Kramp  announces  a  sequel  to  this  third  memoir. 

At  the  last  meeting  of  the  year,  on  the  36th  of  December,. 
M.  Desmarets  read  a  Memoir  on  the  Tides  in  the  English  Channel. 
From  the  soundings  given  in  the  French  Neptune,  and  the  charts 
of  Dr.  Halley,  the  author  begins  by  giving  a  general  plan  of  the 
basin.  He  determines  the  different  depths  of'  the  waters  of  the 
sea,  both  towards  the  two  coasts  and  in  the  middle  of  the  channel. 
From  these  data,  from  the  situation  of  the  coasts  of  America,  and 
die  efiects  of  the  luni-solar  attraction,  combined  with  the  general 
motion  of  the  waters  of  the  sea,  M.  Desmarets  derives  an  expla— 
tiatioo  of  the  considerable  tides  observed  on  the  coast  of  Brltaony. 
We  want  room  for  a  more  exact  analysis,  and  therefore  refer  to  the 
memcnr  itself. 

M.  Biot  at  the  same  meeting  presented  to  the  Qass  new  re* 
searches  on  the  phenomena  and  laws  of  polarisation. 

M.  Buickhardt  has  communicated  new  calculations  respecting  the 
comet  of  )7S6.  This  comet  could  only  be  twice  observed,  which, 
as  is  well  known,  is  not  sufficient  for  determining  its  orbit.  As  a 
substitute  for  the  third  observation,  M.  Burckhardt  maltes  the  most 
probable  suppositions  for  the  distance  of  the  comet  from  the  earth. 
These  different  hypotheses  conduct  him  to  four  orbits,  the  difference 
between  which  are  sufficiently  small  to  induce  ua  to  hope  that  the 
comet  might  be  recognised  in  case  it  should  return.  The  author 
of  this  memoir,  who  has  much  practice  in  these  calculations,  re- 
garded generally  as  very  troublesome,  and  which  he  is  better  able  to 
abridge  than  any  other  person,  endeavours  to  draw  every  advantage 
from  this  facility.  He  does  not  wish  to  allow  any  thing  to  be  lost, 
and  endeavours  to  supply  what  is  wanting  to  us.  In  this  view  he 
has  examined  what  was  the  greatest  distance  which  could  be  sup- 
posed between  the  earth  and  the  comet.  He  has  found  that  it 
could  ncit  exceed  0,942.  In  that  case  indeed  the  elements  would 
undergo  pretty  remarkable  alterations;  but  this  extreme  case  is  very 
little  probable.  His  worthy  associate  M.  Buache,  entering  into  his 
views,  and  seconding  him  with  eqoal  zeal,  is  consulting  the  journls 
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of  navigators  at  that  period.  A  third  observatioa  will  perhaps  be 
found,  which,  though  not  veiy  precise,  will  be  sufficient  at  least  to 
reduce  tlie  uncertainly  within  much  narrower  limits;  an  uncer- 
tainty which  \a  to  be  apprehended  from  two  observations  separate 
from  each  other  only  by  an  interval  of  two  days. 


Articub  xiy. 


I.  Lectures. 
Dt,  Merriman's  Lectures  on  Midwi/ery,  at  the  Middlesex  Hos- 
pital, will  recommence  on  Thursday,  Feb.  B,  at  lialf  past  lOo'Clock. 
Medical   School    of  St,  Thomas's  and  Guy's   Hospitals. — The 
Spring  Courses  of  Lectures  at  these  adjoining  Hospitals  will  com- 
mence the  beginning  of  Febniary,  viz.: 

jit  St.  Thomas's. — Anatomy  and  the  Operations  of  Sui^ry ;  by 
Mr.  Astley  Cooper  and  Mr.  Henry  Cline. -^Principles  and  Practice 
(^  Suqj^ery;  by  Mr.  Astley  Cuoper  and  Mr,  Henry  Cline, 

jit  Guy's. — Practice  of  Medicine ;  by  Dr.  fiabington  and  Dr. 
Curry. — Chemistry ;  by  Dr.  Babington,  Dr.  Marcet,  and  Mr. 
Allen. — Experimental  Philosophy;  by  Mr.  Allen. — Theory  of  Me- 
dicine, and  Materia  Medica ;  by  Dr.  Curry  and  Dr.  Cfaolmeley  — 
Midwifery,  and  Diseases  of  Women. and  Children;  by  Dr.  Haigh- 
ton. — Physiology,  or  Laws  of  the  Asimal  Economy;  by  Dr. 
Haighton. — Structure  and  Diseases  of  the  Teeth ;  by  Mr.  Fox. 

N.  B.  These  several  lectures  are  so  arranged,  that  no  two  of  them 
interfere  in  the  hours  of  attendance ;  and  the  whole  is  calculated  to 
form  a  complete  Course  of  Medical  and  Chirurgical  Instruction. 

Russell  Institution. — A  Course  of  Lectures  on  Electrical  Philo- 
sophy, with  its  application  to  the  iniprovement  of  Chemical 
Science,  and  the  explanation  of  Natural  Phenomena,  will  be  com- 
menced at  this  Institution  by  Mr.  Singer,  on  Monday,  Feb,  5, 
at  eight  o'clock  in  the  evening. 

These  Lectures  will  be  continued  on  the  succeeding  Mondays  at 
the  same  hour.  They  will  embrace  the  most  important  features  of 
this  interesting  branch  of  Natural  PhiliKopby,  with  occasional  ob- 
servations on  the  Sciences  with  which  it  is  most  immediately  con- 
nected, 

U.  Coal  Gas. 
The  Coal  Gas  Company  in  London  have  lately  very  much  in- 
creased the  gaseous  product  yielded  by  coal,  by  distilling  a  second 
time  the  tar  which  is  obtamed  during  the  first  distillation.     This 
second  product  of  gas  they  consider  as  purer  and  better  than 
.  the  first  product.    Many  years  ago  I  made  various  experimeats  on 
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the  quaatily  of  gas  yielded  by  coeU.  I  found  that  the  tar  could  - 
be  almon  completely  convened  into  gas  during  the  first  distillation, 
by  making  the  whole  pasi  through  a  red-hot  tube.  I  conceive  this  • 
method  might  be  economically  adopted  by  the  Coal  Gas  Company.r 
lltej  would  probably  be  able  by  means  of  it  to  obtain  by  the  lint 
distillation  double  the  quantity  of  gas  which  (hey  procure  at  present, 
and  thus  save  a  cgueidetable  sum,  which  they  must  at  present  waste' 
on  a  second  distillation, 

III.  Condensation  of  Water  on  Glass.    By  Dr.  Wells. 

(To  Dr.  Thomion.) 
SIR,  Xtuufofl,  Jan.  5,  ISIB. 

I  think  it  very  probable  that  glass  may  attract  moisture  from  the 
atmosphere  through  some  special  quality^  originating,  perhaps,  in 
the  alkali  which  forms  a  part  of  it,  and  that  this  circumstance  occa- 
noned  the  plate  of  your  electrical  machine,  as  mentioned  by  you  in 
the  last  number  of  your  Journal,  to  be  wtt,  while  other  bodies, 
though  similarly  situated,  were  dry.  The  quantity  of  moisture, 
however,  which  you  found  upon  the  plate,  I  would  denominate 
small,  notwithstanding  that  it  is  called  by  yourself  considerable.  For 
you  said,  if  I  recollect  rightly,  when  you  related  this  circumstance 
10  me  in  conrersation  several  weeks  ago,  that  the  moisture  on  the 
plate  was  uniformly  difiiised  over  it,  whicii  appearance  I  regard  as 
only  the  commencement  of  the  formation  of  dew,  agreeably  to 
what  I  have  remarked  in  the  eighth  page  of  my  essay.  I  am  of 
opinion,  therefore,  that  although  it  should  be  established  by  fur- 
ther observations,  that  glass  can  attract  moisture  from  theatmos- 
pherie,  in  some  way  unconnected  with  its  greater  cold,  still  the 
quantity  hence  arising  will  always  be  very  trifling,  when  compared 
with  what  it  receives  in  consequence  of  its  lower  temperature. 
I  am,  Sir,  your  most  obedient  humble  servant, 

WiLLiAu  Cbables  Walls. 

IV.   Rmfat  Society. 

As  the  writer  of  the  excellent  letter  which  -constitutes  the  first 
article  of  the  present  number  does  not  appear  to  be  sufficiently 
aware  of  the  nature  and  constitution  of  the  Royal  Society,  it  may 
be  proper  to  say  a  few  words  on  the  subject.  The  Royal  Society 
■  consists  of  an  association  of  Gentlemen  for  the  expres  purpose  of 
promoting  the  cultivation  of  the  natural  sciences.  The  expense  of 
tlie  association,  which  is  considerable  (for  Government,  so  far  from 
supporting  the  association,  as  is  done  in  other  countries,  charges  it 
>  with  taxes  which  amount  to  several  hundreds  a  year),  is  defrayed  by 
the  annual  contributions  of  the  members.  This  circumstance  pre- 
vents the  possibility  of  conferring  the  title  of  Fellow  upon  any 
person,  however  celebrated,  unless  he  petition  for  it.  Such  a  title 
would  bs,  in  fact,  imposing  on  him  a  tax  of  2l.  I2s.  a  year,  which 
the  Royal  Society  has  no  right  to  do.    If,  therefore,  the  mathema'^ 
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tte'iBtl^,  *»  the  author  of  the  letter  affirms,  be  not  FetlM's,  tha 
fault  is  not  to  be  imputed  to  the  Society.  Every  persoo  wh«i  wUhei 
ta  become  a  member  of  the  Society  musC  exprcas  ^is  desiie  lo  be 
BO  by  preseoting  a  peiitinn  signed  by  three  membeTB.  If  asy  nlia- 
'  thematician  of  reaped  ability  does  eo,  1  think  I  can  aaswer  for  the 
reauli';  bat  if  the  mathematicians  of  En^nd  do  not  choose  to 
take  sucb  a  step,  it  would  be  very  uc^ust  ta  blame  the  Royal  Society. 
mi  that  account. 

V.  On  Ensuring  the. Mlention  of  Watchmen.    By  Mr.  B.W. 
Bauhard. 

(To  Dr.  Thenuon.) 
HV  DEAR  SIR, 

lo  a  late  number  of  the  Annals  of  Philosophy  you  gave  ua  a 
drawing  of  a  machine  or  instrument  to  ensure  the  attetition  of 
watchmen.  I  hope  I  shall  not  be  trespassing  too  much  on  your 
titne  and  limits  in  sending  you  the  enclosed  sketch  of  what  I  think 
an  improvement  on  Mr.  Beaufoy's  plan,  as  it  registers  more  efTec- 
tuallv  the  time  at  which  the  omission  did  take  place  (supposing  the 
watchman  not  to  attend  regularly),  and  is  also  belter  adapted  to 
common  use,  as  It  only  requires  a  common  bell  pull  handle  to  be 
put  in  some  part  o!  the  watchman's  round,  which  handle  he  is 
desired  to  pull  once  every  hour,  or  oftener,  if  thought  necessary. 
The  machine  itself  may  be  placed  in  any  part  of  the  house,  or  other 
building  intended  to  be  watched,  and  communicaiing  with  the 
handle  by  means  of  a  wire,  as  a  common  bell.  The  enclosed  plan 
oontists  of  the  watchwork  of  a  common  clock  without  the  hands. 
Let  B  B  B  B  (Plate  XLIil .  Fig.  3)  represent  the  face  of  the  clock, 
with  the  drawing  AAA  f6r  a  dial  on  the  front  of  it,  on  the 
periphery  of  which  are  4S  small  wire  pins  made  to  slide  easily 
into  the  holes,  in  whicli  they  are  fitted.  On  the  upper  part  of  the 
dial  is  a  small  mortise,  a,  in  which  a  hammer,  E,  comes  through 
at  such  a  height  that  the  dial  and  pins  can  pass  under  it.  When 
not  in  action,  the  hammer  is  attached  to  the  bar,  f,  and  suspended 
to  the  two  pivots,  a,  a.  At  one  end  of  the  bar,  is  a  lever,  I,  to^ne 
end  of  which  k  Attached  the  wire,  g  g,  and  to  the  other  end  the 
spirarspring,  C,  the  use  of  which  is  to  elevate  the  hammer,  E,  so 
that  the  pins  can  jiist  pass  under.  If  we  now  suppose  the  clock  put 
in  motion,  one  pin  will  be  brought  under  the  hammer  every  quarter. 
If  the  wire  is  now  pulled,  the  pin  will  be  driven  dqwn  level  with 
the  surface,  which  will  show  that  the  ivBtchman  did  his  duty  ;  but 
tf  he  should  come  either  before  or  after  the  time,  the  pin  driven 
either  before  or  after  the  hour  will  show  the  time  he  pulled  the 
liandle.  At  the  expiration  of  the  watch,  the  dial  is  to  be  taken  off, 
by  taking  out  the  pin,  h,  and  the  pins  that  have  been  driven  into  ~ 
the  surface  pushed  out  to  their  places  again.  I  have  seUt  a  very 
imperfect  sketch;  but,  such  as  it  is,  I  hope  you  will  see  the  idea 
of  it,  and  Remain,  dear  Sir,  youis  truly, 

H.  W.   BAUBAttP. 

4  ,       Coo.;;Ic 
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TL  Itifiaence  of  Galvammi ;  in  on  Extract  of  a  Letter  Jrom  Dft 
Re^an  Coxe,  Professor  of  Chemistry,  Philadtlpnia. 
^the  exteniive  influence  of  gBlranism  throughout  nature  is  so 
extmvdinaiy,  (bat  we  cuinot  wonder  if  we  think  we  perceive 
traces  of  its  agency  in  caies  where  it  haa  never  yet  been  proved  or 
siupected  to  exist.  1  am  led  to  this  observation  from  some  reflec- 
tions that  have  lately  occurred  to  my  mind,  as  to  the  prindples  of  de-  ' 
■truction  in  watches  and  timepieces.  When  two  dissimilar  metals 
are  brought  together,  with  any  intervening  fluid,  will  not  galvanic 
action  ensue  i  If  so,  do  we  not  immediately  recognise  its  agency 
in  the  cases  above  mentioned}  Are  not  the  pivots  of  the  wheeli 
(iron  or  steel)  revolving  in  their  small  caps  of  brass,  lubricated 
with  oil  ?  How,  then,  can  galvanism  bil  to  be  excited  ?  it  is 
true  the  masses  in  contact  are  minute,  but  in  a  like  degree  will  be 
the  energy  of  the  action  produced.  Now  if  1  am  correct,,  does  it 
not  follow  that,  however  accurate  a  watch  may  be  adjusted,  and 
however  well  it  may  for  a  time  continue  to  go ;  sooner  or  later  the 
oxide  produced  must  obstruct  or  annihilate  the  motion  of  its  wheels) 
and  hence  (independently  of  occasional  influence  from  magnetism 
in  any  part  of  the  steel  jvork)  a  watch  must  necessarily  in  a  few 
years  become  of  no  use  as  a  timekeeper.  In  the  case  of  a  common 
watch  this  is  perliaps  of  little  moment,  excepting  so  &f  as  regards 
the  expense  of  the  individual ;  but  in  chronometers  at  sea,  intended 
to  subserve  the  purposes  of  navigation,  this  must  be  regarded  as  of 
high  importance.  A  great  deal  is  ascribed  to  bad  oil,  and  to  other 
'  causes,  all  of  which  may  have  their  iofluence ;  but  let  the  oil  be 
ever  so  free  from  rancidity,  if  galvanism  is  active,  deterioration  must 
ensue.  Can  this  cause  be  any  how  obviated,  supposing  the  principle 
to  be  correct?  1  know  of  no  mode  but  that  of  making  the  pivots 
tfaem<«lves  of  the  same  material  as  that  they  play  in;  and  as  they 
are  so  small,  it  seems  to  me  this  may  easily  be  effected  by  tempering 
them  properly.  At  any  rate,  I  conceive  the  circumstance  to  be  of 
lufliicient  importance  to  awaken  the  attention  of  those  more  imme- 
diately interested  in  the  construction  of  this  useful  machine. 

VII.  On  the  usual  Mode  of  Fiving  the  common  Hour-glass  at  Saa. 
By  the  Same.  ' 
Another  point  which  occurs  to  my  mind,  and  which  I  do  not 
recollect  to  have  seen  in  any  author,  is  the  probable  influence: 
which,  on  a  great  scale,  may  arise  to  the  perfect  notation  of  time 
at  sea,  by  the  usual  mode  of  fixing  the  common  hour-glass.  Is  it 
not  probable  that  during  heavy  gales  the  violent  siiocks  sustained  by 
the  ship  from  the  waves  may  momentarily  occasion  a  sudden  cHeclr 
to  the  regular  passage  oi  the  sand  through  the  small  opening  of  the 
glass?  However  trifling  in  itself,  the  effect  repeated  frequently 
would  certainly  tend  to  prolong  the  apparent  period  of  24'  hours, 
and  thus  cause  an  error  in  the  ship's  way.  And  when  neither  sun, 
moon,  nor  stan,  enable  M  observation  to  be  made,  by  which  sucU 
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emr  msy  h6  rectified,  can  we  doubt  tbat  evil  maf  be  produced 
tfjereby?  All  this  may  probably  be  rectified  by  simply  suspendiDg 
the  glass  as  a  compass,  so  as  uniformly  to  maintain  its  perpendicular 
positioD.  This,  like  the  former,  is  a  case  to  be  determined  by 
practical  observatioD,  although  theoretically  we  may  deem  it  true. 

Vin.  Improvement  in  the  Plate  Electrical  Machine.  By  the  Same. 

In  the  plate  electrical  machine,  ereiy  one  has  probably  at  times 

fbuod   the  inconvenience  of  >the  usual  form  of  the  arms  of  the 

Sritne  conductor,  which  pass  on  each  side  of  the  glass  to  collect  the 
uid.  There  is  moreover,  without  proper  care,  some  danger 
perhaps  of  breaking  the  glass  in  removing  the  conductor ;  and  in  a 
variety  of  ways  it  is  troublesome.  I  made  some  short  time  ago 
vrhat  I  consider  as  an  improvement  in  this  part  of  the  apparatus, 
especially  as  it  can  be  adapted  to  every  sized  plate.  It  consists 
simply  of  a  glass  rod  standing  Srmly  in  a  loaded  foot,  on  the  top  of 
which  a  cap  is  fitted  of  brass,  ending  in  a  ball,  perforated  laterally 
through  the  middle.  Through  this  opening  a  brass  rod  passes,  and 
is  bent  6a  each  side,  forming  two  parallel  arms  about  two  inches 
apart.  This  rod  (the  arms  of  it)  moves  up  and  down  in  the  opening, 
but  may  be  fixed  at  any  angle  by  a  small  screw  at  top  of  the  ball. 
The  inner  side  of  the  arms  are  provided  with  points  about  half  an 
inch  long.  Now  one  of  such  is  placed  near  each  edge  of  the  glass 
plate,  and  the  arms  being  moved  to  the  requisite  situation,  the 
amalt  screw  fixes  them  by  pressing  upon  the  rod.  From  one  of  the 
Srms,  or  from  the  cap  or  ball  at  top,  a  chain  passes  to  the  prime 
conductor,  which  may  thus  be  suspended  from  the  ceiling  by  silk, 
or  fised  in  any  convenient  mode.  It  is  evident  that,  from  the 
motion  of  the  arms,  it  may,  if  made  of  a  good  size,  be  fitted  to 
use  as  well  in  a  small  as  a  large  machine;  and  When  not  used,  the 
arms  may  be  allowed  to  drop  laterally,  and  occupy  a  very  small 
apace  in  the  case  for  the  machine.  The  following  rough  sketch  will 
ez[daiD  the  above  to  your  comprehension. 

A  (Plate  XLUl.  Fig.  4)  rejH^sents  the  machine  with  the  arms 
ahut  laterally  as  placed  in  case ;  B,  the  machine  as  placed  in  its 
relative  position  on  one  side  of  the  glass  plate,  a ;  £,  a  chain  to 
communicate  with  the  prime  conductor,  placed  in  any  convenient 
situation. 

Having  tried  the  above,  lean  really  testiiy  to  its  utility,  and 
think  it  .is  a  very  considerable  improvement  and  simplification  of  ' 
this  part  of  the  electric  machine.  It  can  be  set  up  or  removed  it) 
Hti  instant;  and,  being  unconnected  with  the  conductor  except  by 
the  chain,  this  last  may  be  removed  to  any  distance  or  situation,  so 
as  to  guardagtunst accident  or  danger. 

IX.  Use  iif  Galvanism  as  a  Telegraph.    By  the  Same. 
I  observe  in  one  of  the  volume»of  your  Annals  of  Philosaphf  • 
.  proposition  to  employ  galvanism  as  a  solvent  for  the  urinary  caU 
cuius,  but  which  \a&  been  very  propetly,  I  think,  opposed  by  Mr. 

'.ooylc 
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Armiger.  I  merely  notice  Uiis,  as  it  gives  me  the  oppoitimily  of 
saying  that  a  similar  idea  was  maintained  in  a  thesis  three  yean  ago 
by  a  Graduate  of  the  University  of  Pennsylvania. 

1  have,  however,  contemplated  this  important  agent  as  a  probable 
means  of  establishing  telegraphic  communication  with'  as  much 
lapidity,  and  perhaps  less  eiipense,  than  any  hitherto  employed.  I  do 
not  know  how  far  esperiment  has  determined  galvanic  action  to  be 
communicated  by  means  of  wires;  but  there  is  no  reason  to  suppose 
it  confined  as  to  limits,  certainty  not  as  to  time.  Now  by  means  of 
apparatus  fixed  at  certain  distances,  as  telegraphic  stations ;  by 
tubes  for  the  decomposition  of  water  and  of  metallic  sails,  &c.  regu- 
larly ranged  ;  such  a  key  might  be  adopted  as  would  he  requisite  to 
commMuicate  words,  sentences,  or  figures,  from  one  station  to 
another,  and  so  on  to  the  end  of  the  line.  1  will  take  anothec 
<^>portunity  to  enlarge  upon  this,  as  1  think  it  might  serve  many 
useful  pufrposes ;  but,  like  all  others,  it  requires  time  to  mature. 
As  it  takes  up  little  room,  and  may  be  fixed  In  private,  it  might  in 
tnany  cases,  of  besieged  town:*,  &c.  convey  useful  intelligence* 
with  scarcely  a  chance  of  detection  by  the  enemy.'  Howt^ver  fnn- 
ciful  In  speculation,  I  have  no  doubt  that  sooner  or  later  it  will  be 
rendered  useful  in  practice. 

I  have  thus,  my  dear  Sir,  ventured  to  encroach  upon  your  time 
with  some  crude  ideas,  tliat  may  serve  perhaps  to  elicit  some  useful 
experiments  in  the  bauds  of  others.  When  we  consider  what  won- 
derful results  bave  arisen  from  the  first  trifling  experiments,  of  the 
juncficHi  of  a  small  piece  of  silver  and  zinc,  in  so  short  a  period, 
wtiat  may  not  be  expected  from  the  further  extension  of  galvanic 
electricity !  I  have  no  doubt  of  its  being  the  chiefest  agent  in  iLe 
band^s  of  nature,  in  the  mighty  changes  that  occur  around  us.  If 
metals  are  compound  bodies,  which  I  doubt  not,  will  not  this  active 
principle  comnine  those  constituents  In  numerous  places,  so  as  to 
explain  their  metallic  formation  :  and  if  such  constituents  are  in 
themselves  aeriform,  may  not  galvanism  reasonably  tend  to  explain 
the  existence  of  metals  in  situations  to  which  their  specific  gravities 
certainly  do  not  entitle  us  to  look  for  them. 

X.  Roi/al  Institute  of  France. 

Class  of  Mathematical  and  Physical  Sciences. — Prizes  pro- 
posed at  the  meeting  of  the  8th  of  January,  1816. 

Theorem  of'  Fermal. — Though  the  successive  labours  of  different 
mathematicians  bare  advanced  the  science  of  numbers  da  beyond 
what  it  was  in  the  time  of  Fermaty  yet  two  of  the  principal  theorenu 
•f  that  philosopher  remained  still  without  demonstration,  or  at 
least  were  demonstrated  only  in  the  two  first  of  the  general  cases 
which  they  embrace. 

One  of  these  theorems,  that  which  concerns  polygonal  numbers, 
lias  been  just  demonstrated  by  M.  Conchy,  in  'a  memoir  which 
obtained  the  approbation  of  the  ClaMj  and  which  will  be  liketrise 
aj^ioved  of  by  alt  matlieDiBticiaiii. 

DiqllzodbyGoO^K 
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Nothing  now  remains  to  be  demonstrated  but  tbe  oCotr  theorem, 
iiamely,  that  no  power  exists  lieyond  the  square,  which  can  be 
divided  into  two  other  powers  of  the  same  deg^'ee. 
'  A  demonsfratioa  of  this  theorem  for  the  fourth  power  was  given 
by  Fermat  himself,  in  one  of  his  marginal  notes  on  Diophanttu. 
-  £ulei'  afterwards  demonstrated  in  a  similar  manner  the  theorem  as 
applied  to  the  third  power ;  but  we  stitl  want  a  demonstration  for 
the  higher  powers,  or  for  those  whose  exponent  is  a  prime  number, 
for  from  them  alt  the  others  maybe  immediately  deduced. 

In  this  state  of  things  the  Class,  wishing  to  pay  respect  to  the 
inemoiy  of  one  of  the  philosophers  who  have  done  the  most  honour 
to  France,  and  desiring  at  the  same  time  to  give  mathematicians  an 
opportunity  of  completing  this  part  of  the  science,  proposes  for 
the  prize  of  mathematics  to  be  given  in  January  1818,  the  general 
demonstration  of  the  problem  stated  above. 

The  prize  will  be  a  gold  medal  of  the  value  of  3000  francs 
(125?.} 

Disturbances  of  the  Planets. — The  Class  of  Sciences  had  pro^ 
posed  as  the  subject  of  a  double  prize,  which  might  be  kept  io 
reserve,  if  necessary,  rill  fJie  first  of  January,  1816,  the  theory  of 
the  planets  whose  excentricity  and  inclination  are  too  considerable  to 
putit  in  our  power  to  calculate  their  disturhances  exactly  by  methods 
already  known.  The  Class  did  not  require  any  numerical  applica- 
tion. It  required  only  analytical  formulas^  but  disposed  in  sitch  a 
manner,  that  an  intelligent  calculator  might  be  able  to  apply  them 
with  certainty  either  to  the  planet  Pallas,  or  to  any  other  nithert» 
discovered,  or  which  should  be  afterwards  discovered.  The  period 
of  five  years,  which  it  had  assigned,  has  just  expired.  Two  me- 
moirs only  have  been  received,  the  authors  of  which  have  not  con- 
formed sufficiently  to  the  intentions  expressed  in  the  annunciation 
of  the  prize.  Both  (especially  one)  have  left  too  many  analyrical 
developements  to  be  executed  by  the  mathematicians  who  should 
ivish  to  put  themselves  in  a  situation  to  understand  and  judge  of 
the  sohition  of  the  problem  which  they  have  given.  Tney  have 
neglected  too  much  to  come  down  to  the  level  of  the  calculator, 
who  should  wish  to  form  tables  of  Palios,  or  of  any  other  planet. 
The  supplements  sent  at  different  times  are  very  far  from  removing 
all  the  difficulties. 

The  Class  pecelving  by  these  supplements,  and  by  the  notes 
transmitted  by  the  anonymous  authors,  that  they  had  not  time  to 
enter  into  nil  the  developements  necessary;  and  considering  fur- 
ther, that  the  same  cause  might  prevent  other  mathematicians, 
possessed  of  the  requisite  knowledge  and  abilities  to  treat  so  difficuTt 
a  subject,  from  coming  forward  as  candidates,  has  thought  proper 
to  prolong  the  time  for  deciding  the  prize  for  another  year.  The 
prize  will  be  voted  in  the  meeting  of  January  181?,  to  the  paper 
which  shall  fully  satisfy  the  conditions  above  stated.  The  .prize 
shall  be  double,  that  is  to  say,  a  gold  medal  of  the  value  of  6000 
francs  (250/.).    The  Essay  sent  to  the  iDStttute  mtist  be  nritten  iR 
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French  or  Latin,  and  will  not  be  received  after  the  1st  of 
October,  1816. 

Prize  of  Galvanism. — Nothing  has  come  to  the  Institute  de- 
serving the  annual  prize,  founded  to  recompense  the  labours  un- 
dertalc£a  ia  order  to  advance  this  important  part  of  science. 

Yet  the  subject  is  far  from  exhausted.  The  Class  conceives  tliat 
it  may  be  necessary  to  call  tlie  attention  of  philosophers  to  some  of 
the  points  still  wanting  to  complete  that  theory. 

The  expmipents  on  the  action  of  the  two  poles  of  the  Voltaic 
battery,  and  on  its  influeace  in  the  combination  and  decomposition  _ 
<iS  bodies,  have  been  carried  very  far ;  but  another  object,  which 
this  oeturally  recalls,  has  perhaps  been  too  much  forgot.  It  ha$. 
been  long  since,  observed,  that  in  chemical  combinatibns  made 
'  without  the  direct  asilMaace  of  electricity,  and  between  substances 
which  before  their  combination  give  no  very  sensible  sign  «f  elec-, 
tricity,  the  compounds  obtained  were  in  a  very  evident  electrical 
state,  susceptible  of  Bccumulation,  and  of  being  measured  by  a 
condenser. 

It  would  therefore  be  important,  as  it  has  been  determined  in  a 
great  many  cases  what  combinations  result  from  the  action  of  a  cal- 
mlaUe  electricity,  to  determioe  on  the  contrary  what  measure  of 
electricity  results  from  ditferent  combinations  in  which  bodies 
passed  to  a  sensible  and  calculable  electric  state.  A  tolerably  com- 
plete set  of  experiments  under^ken  with  this  view  would  probably, 
possess  considerable  interest  and  utility. 

Another  phenomenon,  not  less  interesting,  and  which  parti< 
cularly  concerns  the  animal  economy,  is  that  which  manifests  itself 
when  alternate  portions  of  nerves  and  muscles  of  the  same  animal, 
or  of  different  animals,  are  capable  of  forming  a  circuit,  the  coa- 
tacts  of  which  produce  the  same  excitations  which  result  from  a 
circle  composed  of  metals  intermediate  between  the  muscles  and 
nerves. 

This  experiment,  which  originated  with  Galvnni,  and  was  after- 
wards repeated  by  diflerent  philosophers,  to  which  obviously  belo^ 
the  phenomena  of  the  torpedo,  analysed  at  last,  and  reduced  under 
the  theory  of  the  electric  plates  of  the  pile,  by  Volta,  may  perhaps 
by  its  developemeats,  and  peculiar  kind  of  experiments,  be  extended 
and  applied  to  different  circumstances  of  the  animal  economy,  so 
as  to  throw  new  light  on  the  still  so  obscure  theory  of  the  nervoui 
influence  on  the  organic  actions,  and  on  the  result  of  these  actions. 

We  shall  not  attempt  to  extend  this  idea  further  i  but  it  seemed 
propef  M  call  the  sttentioD  of  philosopher  and  pbyeiologists  to  a 
first  experiment,  the  developements  of  which  have  been  hither(i» 
neglected,  and  which  is  still  confined  to  a  first  fact,  the  conse- 
Quenccs  of  which  seem  capable  of  being  much  further  extended. 
The  first  experiments  of  M.  de  Humboldt  on  the  changes  which 
the  animal  liquors,  just  after  issuing  from  their  vessels,  experience 
.  from  the  action  of  galvanic  excitements,  are  a  proof  of  what  phy- 
siologists may  hope  from  a  new  set  of  ej^erimeiits  undertaken  with 
the  views  just  alluded  to.  .       -  , 
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The  Class  invites  philosoplien  to  andertake  tbeae  two  sets  of  eX' 
perimenti,  which  -loay  give  a  new  and  important  extension  to  the. 
iheory  of  electricity. 

General  Conditions. — Every  person,  the-  Members  of  the  In- 
atitute  excepted,  may  become  a  canc^idate.  No  treatise  leot  wrth  a 
»iew  to  a  prize  ought  to  contain  the  name  of  the  aathor,  hut  only  a 
paragraph  or  device.  The  author  may,  if  he  chooses,  send  a  sepa- 
jate  and  sealed  letter,  containing,  besides  the  paragraph  and  device, 
the  name  and  address  of  the  author,  which  will  not  be  opened 
•unless  the  piece  shall  gain  the  prize. 

The  papers  intended  for  the  prizes  may  be  sent  to  the  Secretary 
.of  the  Institute,  paying  the  carriage  of  the  parcels  containing  them. 
TTie  clerks  in  the  Secretary's  office  will  give  recripts.  They  may 
be  sent  likewise  (carriage  paid)  to  the  Perpetual  Secretary  of  the 
Class. 

The  candidates  are  informed  that  the  Institute  wilt  not  return  aiiy 
of  the  works  sent  for  the  prizes ;  but  the  authors  shall  be  at  liberty 
to  take  copies,  if  they  have  occasion  for  them. 

The  Aoministrative  Commission  of  the  Institute  will  deliver  the 
medal  to  the  person  who  presents  the  receipt ;  and  in  case  there  be 
no  receipt,  the  medal  will  be  given  only  to  the  author  himself,  or 
to  his  order. 

Of  these  different  condhions,  the  firat  and  the  last  only  amly  ta 
the  prize  of  galvanism,  and  to  the  medal  of  Lalandej  whicn  may 
be  given  to  prioted  works. 


Article  XV. 

Scientific  Sooks  in  hand,  or  in  the  Press. 

Mr.  T.  Heming,  of  Magdalene  Hall,  Oxford,  has  announced  for 
pablicatioD  a  M^  of  Scriptural  and  Claseical  Geography,  accompanied 
^  an  Historical  and  Descriptive  Volume,  in  demy  8vo.,  wherein  the 
Origin  of  NatioQs  is  particularly  examined  and  discussed ;  intended  to 
&ciTitatB  a  knowledge  of  the  pr^reasive  Colonization  of  the  Earth, 
aod  to  establish  more  clearly  the  foundation  of  Universal  and  Choro- 
graphical  History. 

Mr.  Wm.  Phillips  has  now  in  the  Press,  and  will  publish  in  the 
QOurse  of  the  ensuing  month,  an  Elementary  Introduction  to  the 
Knowledge  of  Mineralogy  and  of  Minerals,  including  some  Account 
of  the  Places  at  which,  and  of  the  Circumstances  under  which.  Mi- 
nerals are  found :  and  Explanations  of  the  Terms  commonly  used  in 
Mineralogical  Description.  It  will  be  comprised  in  a  small  volume  in 
duodecimo,  and  is  designed  for  the  Use  of  the  Student. 

Dr.  Granville  has  in  the  Press  a  Translation  of  that  part  of  Or^la's 
General  Toxicology  which  more  particularly  relates  to  Poisons  de- 
rived from  the  Vegetable  and  Animal  Kingdoms.  The  subject  having 
fiirmed'a  very  important  part  of  Dr.  Granville's  scientific  pursuits,  he 
.  has  been  eoaSled  to  accompany  his  translation  with  copious  Notes  and 
Additions. 

L  ,  _ .  I. Google 
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Article  XVI. 
METEOROLOGICAL    TABLE. 
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REMARKS. 

TiUlfth  MmtK—^-  A  Ihaw,  p.  m.  wilb  a  liiiU  nda :  -windy  nielil.  34.  Dew 
and  Ctmsiralm,  a.m.:  claadj  atlDtervall;  windy  al  S.W.,  yet  it  froze  in  the 
evcDiDg,  £6.  Maxlmura  of  lemp.  al  nioe,  a.  m^,  and  b^lnniDf  to  rain :  macli 
wind,  specially  aixiiil  aun-ael.  ST-  It  19  baid  to  have  lighti^ned  much,  early  tkit 
noniing :  a  stormy  day,  with  rainiutd  sn«w.  38.  Temp,  al  (he  miDimum  at  nine  i 
inow:  bleel :  raia.  69.  Temp,  at  maiimuni  at  nine  :  a  lillle  rain;  a  gale  through 
the  ni^bl,  30.  Fine  moraiiig,  thongh  with  a  pale  sky  ;  Cirroifratiu,  colonred  at 
■nn-aet:  the  river  (Lea)  rose  higher,  appareiilly  by  the  tide,  than  at  aay  time 
since  1H09.      31.  U<>ar  froit :  a  froxen  mi«t,  with  Cirriutratut  a.hovt,  fallowed 

ISIS.  Firtl  Jtfon/A.— 1.  Misty  alri  CirraiiTalut.  8.  Hoar  frost:  a,  frozen 
-mist,  depoiiting  much  rime  :  the  middle  of  the  day  fine.  3.  Fine  morning  :  (he 
roads  icy,  it. having  thaired  some  part  of  the  night.  4.  Hoarfrost:  Cimitlratuj 
in  flock's:  a  breese.  S.  Colonred  Kui-rise :  fine,  irith  Cirroilralas.  S.  Mai. 
ICnp.  at  nine:  cloudy  i  the  wind  riting:  very  heavy  Cumulosfraff,  after  iaAe 
rain:  clear  wind}  night,  7.  Min- of  temp,  at  nine:  elevated  CirrotCnitfiu  in  bars, 
JDSt  f  isible ':  wind  and  clouds :  a  tunar  halo.  8.  Mat,  Wop.  at  nine :  H-«t  (awqing, 
10,  Much  rtond,  with  iVjtnti  furming,  p.m.:  s(oni\y  nigtU'.  II.  A  fale  through 
the  day  and  night:  much  evaporation  evident  in  canVquence:  lunathalo.  IS.  Ctr- 
rMfrofui  deicending  from  above:  a  gale,  with  raia  after.  IS.Fairday.  14.  After 
frost  in  the  night,  a  diower  early:  driiziing,  p.m.  15.  Overcast  with  Cirrt- 
ttraiiu!  rain:  clear  at  night.  16.  A  slight  ground. froEl :  lazgt  CubuiU,  mixed 
with  other  modifications,  p.  m.  which  going  off,  showed  elevated  in  the  N^  and 
V.  E. :  lo  these  succeeded  linear  Ci'rrf,  filling  the  sky,  and  crOEsing  each  other 
almost  at  right  angles :  these  appearances  were  followed  by  a  most  violent  storm 
oTwind  and  rain  in  the  night.  IT.  Fair:  wind  at  night.  18.  Mln.  temp,  at 
nine:  hoar  frost:  misty  horizan:  OVrocumuiu,  fflllowed  by  denser  clouds,  nod 
nin  at  evening.  19.  Mai.  temp,  at  nine :  ve[^  misty  :  at  noon  a  benk  of  dense  ' 
clouds  of  vaTious  modififacions  In.  the  S, :  windy  at  evening :  rain  in  the  night, 
SO,  E^irday. 

RESULTS. 
Prevailing  Wind   S.YT. 

Barometer;  Gresleit  heigbt 30'52  inches  j 

Least SS'^T  iacheit 

Mean  of  the  perimi ,  .$9'619  inchet. 

nermomelefi  Greatest  height SO* 

Least \..... ,81* 

Mean  of  the  period 36-53* 

Mean  of  the  hygrometer  at  nine,  a.  m.  T9'9°.    Rain,  9-18  inches. 

Bo  decided  a  westerly  current  has  prevailed  dwiag  thi)  period,  that  on  One 
night  only  an  easterly  wind  waa  rattier  inferred  frooirireuaKtuiises  tban  observed. 
I'rom  the  facility  with  which  snch  a  current  veers  to  N.  and  S.  it  often  mnkes  a 
very  unsteady  barometer,  as  has  happeued  lo  this  case,  the  changes  in  itsdirection 
basing  in  the  whole  been  nearly  equal  In  number  to  the  days  of  the  period.  In 
the  fore  part,  a  double  depression  was  lucceeded  by  a  very  considerable  doable 
elevation,  tbe  maiimuin  concarring  with  a  rematkably  high  springtide.  In  the 
InHer  part  llie  quicksilver  took  a  range  below  llie  ii>ean,and  weji'  'sp*dly  (hrongh 
a  series  of  shar[i  depressions,  lo  the  number  of  seven  or  eight.  (The  terms  eleva- 
tian  and  depression  are  here  applied  to  the  whole  time  taken  by  the  curve  in 
receding  from,  and  rrturning  to,  the  mean  elevatina.)  The  weather  has  been 
inch  at  to  agree  very  well  with  the  indicUisoE  of  the  instruments:  a  few  dayi 
bur,  while  the  barometer  was  high  :  the  remainder  an  allernati^in  of  gales  of  wind, 
tain,  and  frost-,  the  diumal  temperature  at  times  more  under  the  dominion  of  the 
winds  than  of  the  son. 

TOTTEMUH,  FirU  Mpnth,  SS,  IRIS.  L.  BOWABP. 
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Article  I. 

Siographml  Account  of  ike  late  John  Robisott,  LL.  D.  F,  R.  S.  E. 
and  Pfofeaur  of  Natural  Philosophy  in  the  tJmversUy  of  Edia- 
Imrgh.    By  Jolm  Playfair,  F.R.S.  L.  &  E.  &c.* 

XHE  diatingliishcd  periaa  wlio  is  the  subject  of  fliij'memoir  was 
bom  at  Boghall,  in  the  parish  of  Baldernock,  neat  tiliisgoW,  In  the 
year  1739^  His  father,  John  Robison,  had  been  early  engaged  ia 
commerce  in  Glasgow,  where,  with  a  character  of  great  probity 
and  wotth,  he  had  acquired  considerable  wealth,  and,  before  the 
birth  of  his  soo,  bad  retired  to  the  country,  and  lived  at  his  estate 
of  Boghal). 

His  son  was  educated  at  the  grammar  school  of  Glasgow.  We 
have  ifo  accounts  of  bis  earliest  acquirements,  but  must  suppose 
them  to  have  been  sufficiently  rapid,  as  he  entereJ^a  student  of 
Humamty  in  the  University  oif  Glasgow  in  November,  1750,  and 
in  April,  175S,  toiok  his  degree  in  Arts. 

Several  PrdfessOrs  of  great  celebrity  adorned  that.  University' 
about  this  period;  Dr.  Simson  waq  one  of  the  first  geometers  of 
the  age;  and  Mr.' Adam  Smith  had- iust  begun  to  explain  in  his 
lectures  those  principles  which  have  since  been  delivered  with  such 
effect  in  the  Theory  of  Moral  Sentiments,  and  in  the  Wealth  of 
Nations.  Dr.  Moore  was  a  great  master  of  the  Greek  language, 
and  added  to  extensive  learning  a  knowledge  of  the  ancient  geo- 
ifletiy  niuch  beyond  the  acquirement  of  an  ordinary  scholar. 

Under  such  instructors,  a  young  man  of  far  inferior  talents  to 
those  which  Mr,  Robison  possessed  could  not  fail  to  make  great 

*  From  (be  Trannctioiu  of  flie  Rpykl  tociety  of  Ediabarfb,  v«l.  vU.  part  U. 
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advancement.  He  used,  nevertlieless,  to  speak  lightly  of  his  early 
proficiency,  and  to  accuse  himself  of  want  of  application ;  but 
from  what  1  have  learnt,  his  abilities  and  attunments  weie  highly 
respected  by  his  cotenipor&ries,  and  he  was  remarked  at  a  very  early 

!)eriod  for  the  ingenuity  of  his  reasonings,  as  well  as  the  boldness  of 
lis  opinions.  According  to  his  own  account,  his  taste  for  the  accu- 
rate sciences  was  not  much  excited  by  the  pure  mathematics,  and 
he  only  began  to  attend  to  them  after  he  discovered  their  use  in 
natural  philosophy. 

In  the  year  following  that  in  which  hetoolc  hii  degree,  Dr.  Dick, 
who  was  joiat  Professor  of  Natural  Philcsoptiy  with  his  &ther,  died> 
and  Mr.  Robisoa  offered  himself  to  the  old  Gentleman  as  a  tem- 
porary assistant.  He  was  recommended,  as  1  have  been  told,  by 
Mr.  Smith,  but  was  nevertheless  judged  too  young  by  Mr.  Dick,  as 
he  was  not  yet  nineteen.  The  object  to  which  hia  father,  a  man  of 
exemplary  piety,  wished  to  direct  lus  future  prospects,  was  the 
church;  to  which,  however,  he  was  at  this  time  greatly  averse, 
from  motives  which  do  not  appear,  but  certainly  not  from  any 
dislike  to  the  objects  or  duties  of  the  clerical  profession.  It  was 
very  natural  for  him  to  wish  for  some  active  scene,  where  his  turn 
for  physical,  and  particularly  mechanical  science,  mi^hl  be  exer- 
cised ;  and  the  influence  of  those  indefinite  and  untried  objects 
which  act  so  powerfully  on  the  imagination  of  youth,  directed  his 
attention  tovvard  London.  Professor  Dick  and  Dr.  Slmson  joined 
in  recommending  him  to  Dr.  Blair,  Prebendary  of  Westminster, 
who  was  then  in  search  of  a  person  to  go  to  sea  with  Edward,  Duke 
of  York,  and  to  assist  his  Royal  Highness  in  the  study  of  oiathe- 
tnatics  and  navigation.  When  Mr.  Robison  reached  London,  in 
1758,  he  learnt  inat  the  proposed  voyage  was  by  no  means  fixed; 
and  after  passing  some  time  in  expectation  and  anxiety,  he  found 
that  the  arrangement  was  entirely  abandoned.    This  first  disap-, 

E ointment  in  a  fevourite  object  could  not  foil  to  be  severely  felt,  and. 
ad  almost  made  him  resolve  on  returning  to  Scotland. 
He  had  been  introduced,  however,  to  Admiral  Knowles,  whose 
son  was  to  have  accompanied  the  Duke  of  York  ;  and  the  Admiral 
was  too  conversant  with  nautical  science  not  to  discover  In  l)im  a 
genius  strongly  directed  to  the  same  objects,  lliough  the  scheme, 
of  the  Prince's  nautical  education  was  abandoned,  the  Admiral's 
views  with  respect  to  his  son  remained  unaltered,  and  he  engaged 
Mr.  Robison  to  go  to  sea  with  himj  and  to  take  charge  of  his  in- 
struction. From  this  p>oint  it  is  that  we  are  to  daie  his  nautic4l>  &s 
well  as  scientific,  attainments. 

About  the  middle  of  Fehruaiy,  1 7^9,  a  fleet  sailed  from  Spithead 
under  the  cpmmand  of  Admiral  Saunders,  intended  to  co-operate 
with  a  military  force  which  was  to  be  employed  during  the  ensuing , 
summer  in  the  reduction  of  Quebec.  Young  Knowles,  whom  Mr. 
Robison  had  agreed  to  accompany,  was  a  midshipman  on  board  the . 
Admiral's  ship,  the  Neptune,  of  ^0  guns  ;  but  in  the  course*of  the 
vofSg^  being,  promoted  to  the  rank  of  Lieutenant  in  the  R<^aJ 
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William^  of  60  guns,  Mr.  Robison  went  with  him  on  ]}oatd  that 
■hip,  and  was  there  rated  as  a  raidahipmaQ. 

The  fleet  arrived  on  the  coast  of  America  m  April ;  but  it  was 
not  till  the  beginning  of  May  that  the  entire  dissolution  of  the  ice 
permitted  it  to  ascend  the  River  St.  Lawrence,  and  that  the  active- 
scene  of  naval  and  military  operations  commenced,  which  termi- 
nated so  much  to  the  credit  of  the  British  arms.  A  person  whose 
seabring  life  was  to  be  limited  to  two  years  may  well  be  considered 
as  fortunale  in  witnessing  during  that  short  period  a  series  of  events 
50  rematiiable  as  thote  which  precedtd  and  followed  the  talcing  of 
Qaebec.  Though  great-armies  were  not  engaged,  much  valour  and 
conduct  were  displayed;  the  leaders  on  both  sides  were  men  of 
spirit  and  talents ;  asd  on  the  part  of  the  English  the  most  cordial 
co-operation  of  the  sea  and  Isno  forces  was  worthy  of  men  animated 
by  the  spirit  of  patriotism,  or  the  love  of  glory.  The  fate  also  of 
the  gallant  leader,  who  fell  in  the  moment  of  victory,  and  in  the 
prime  of  life,  by  repressing  the  exultation  of  success,  gave  a  deeper 
interest  to  the  whole  transaction. 

Of  the  operations  of  this  period  Mr.  Robison  was  by  no  means  a 
mere  spectator.  A  hundred  seamen,  under  the  command  of  Lieut. 
Knowles,  were  drafted  from  the  Royal  William  into  the  Stirling 
Castle,  the  Admiral's  ship.  Mr.  Kobison  was  of  this  party,  and 
bad  an  opportunity  of  seeing  a  great  deal  of  active  service.  At  this 
time,  also,  he  was  occasionally  employed  in  making  surveys  of  the 
river  and  the  adjacent  grounds ;  a  duty  for  which  he  was  eminently 
quali6ed,  both  by  his  skill  as  a  mathematician,  and  his  exetution 
as  a  draughtsman. 

It  is,  however,  much  to  be  regretted  that  his  papers,  whether 
memorandums  or  letters,  ^ve  no  account  of  the  incidents  of  this 
period  J  so  that  we  are  left  to  conclude,  from  the  hbtoiy  of  the 
times,  what  were  the  events  in  which  he  must  have  taken  part,  or 
to  gather,  from  the  imperfect  recollection  of  his  conversation,  the 
scenes  in  which  he  was  actually  engaged.  I  have  heard  him  express 
great  admiration  at  the  cool  intrepidity  which  he  witnessed  when 
the  fire-ships,  sent  down  the  stream  against  the  English  navy  at 
anchor  in  the  rivei-,  seemed  to  present  a  wall  of  fire,  extending 
from  one  bank  to  another,  from  which,  nothing  that  fioated  on  the 
water  could  possibly  escape.  Without  the  smallest  alarm  or  con- 
fusion, the  British  sailors  assailed  this  flaming  battlement  in  their 
boats,  grappled  the  ships  which  composed  it,  and  towed  them  to 
the  shore,  where  they  burnt  down  quietly  to  the  water's  edge. 

An  anecdote  which  he  also  used  to  tell  deserves  well  to^be  re* 
membered.  He  happened  to  be  on  duty  in  the  boat  in  which  Gen. 
Wolfe  went  to  visit  some  of  his  posts,  the  night  before  the  battle, 
which  was  expected  to  be  decisive  of  the  fate  of  the  campaign. 
T^e  evening  was  fine,  and  the  scene,  considering  the  work  they 
were  engaged  in,  and  the  morning  to  which  they  were  looking 
forward,  aiuGcintly  impressive.  As  they  rowed  along,  the  G«aenl, 
M  2 
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lyith  much  feeling,  repeated  nearly  the  whole  of  Gray's  Elegy 
(which  had  appeared  not  long  before,  and  was  yet  but  tittle  l^nown) 
to  mi  officer  who  sat  with  bim  in  the  stern  of  the  boat  j  adding,  as 
he  concluded,  that  "  he  would  prefer  being  the  author  of  that 
ffiem  to  the  glory  of  beating  the  Preach  to-morrow." 

To-morrow  came,  and  the  life  of  this  illustrious  soldier  was  ter-r 
cpinated,  amid  the  tears  of  his  frieiids  and  the  shouts  of  liis  v'lcto^ 
., '  rious  army.  Quebec  fell  of  course ;  and  }oon  afterwards  the  fieet 
under  Admiral  Saunders  sailed  for  England.  When  lljey  arrived  on 
the  coasi  they  were  informed  that  the  Brest  fleet  was  at  sea,  and 
that  Sir  Edward  Hawke  was  in  search  of  it.  Without  waiting  for 
orders,  Admiral  SaundL^ra  sailed  to  ri:inforce  Hawlie,  but  came  too 
I^te,  the  celebrated  victory  over  Conflans,  iri  QMiberon  Bay,  bHvin^ 
he^n  obtained  (on  the  2Pth  of  Novembei^  a  few  days  before  ^e 
joined.  Whether  the  Roy^l  Williani  accompanied  the  rest  of  the 
fleet  on  this  occasion,  1  have  not  been  able  to  learo.  The  bo4y  of 
General  Wolfe  was  brought  home  in  that  ship,  and  was  landed  at 
Spithead  on  the  ISth  of  November.  From  that  date  to  the  begin- 
ning of  next  year  I  find  nothing  concerning  the  Royal  William, 
when  that  ship,  with  the  Namur,  ^nd  some  others,  under  the  comT 
mitpd  of  Adn)iral  Bioscawen,  sailed  on  an  ei^pedition  tq  th^  Bi^  of 
Quiberon.  On  thi;  service  the  Royal  William  remained  belweea 
five  and  six  months,^  having  been  twice  sent  to  cruise  o&'  Cape  Finift- 
t^rre,  for  five  weijlfs  eacl^  time. 

About  this  period  a  series  oi  letters  from  Mr.  Robl^on  to  his 
father  begins ;  and  though  the  letter  do  not  ent^r  atuph  into  p»rtt* 
culars,  they  leave  us  less  at 'a  loss  about  the  remaining  part  of  hb 
seafaring  life. 

On  the  3d  of  August  the  Rfiyal  William,  returned  to  Plymouth, 
the  greater  past  of  the  crew  being  tptjiily  disabled  by  the  sea-scurvy, 
from  which  Mr.  Robisoii  himself  had  suffered  very  severely,  [fe 
writes  to  his  lather  that,  out  of  7^0  «ble  seaqien,  2S6  were  oonfineil 
.to  their  hammocks  in  the  most  deplorable  ^ate  of  sickness  and  d^ 
bility,  while  140  of  the  rest  were  unable  tq  do  more  than  walk  on 
deck.  This  circumstance  strongly  marks  to  us,  who  have  lat^y 
witnessed  the  esenious  of  British  sailors,  in  the  blockade  ^f  Brest, 
and  other  ports  of  the  enemy,  the  improvement  made  in  the  art  erf 
preserving  the  health  of  seamen  within  the  last  50  years.  Tbe 
Bpyal  William,  notwithstanding  the  state  of  extreme  distr^s  toi 
w,hich  her  crew  was  reduced,  by  a  continuance  at  sea  of  hardly 
Hx  months,  was  under  the  command  of  Capt.  Htigh  Pigo^t,  one  <Nf 
the  most  skilfi^l  officers  of  the  British  navy.  Mr.  Robison,  indeed, 
never  at  any  time  mentioned  his  oame  without  praise,  "for  his  know- 
ledge of  seamanship,  and  the  address  with  tybich  h^  used  to  work 
fthe  ship  in  such  bad  weather  a$  rendered  her  almost  unQ>aD«geab|(( 
to  the  other  officers.  The  art  of  preserving  the  health  of  the 
seaman  is  a  branch  of  nautical  science  which  bad  at  that  time  be^ft 
little  cultivated.    Our  gfeat  cuicumoavig^tor  b^^  t)ot  yet  ^qwft 
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ibat  a  shift's  crew  may  sail  round  the  globe  with  !ess  moitalify  (hna 
was  to  be  expeeted  in  the  same  number  of  men  living  tor  an  equal 
period  ifl  the  most  healthful  village  of  their  native  country. 

Mr.  AobiSon's  letters  to  his  .father  about  this  time  are  strongly 
expressive  of  hh  dish'ke  to  the  sea,  and  of  his  resolution  (o  return 
to  Glasgow,  and  to  resume  his  studies,  particularty  that  of  theo- 
logy, with  a  view  of  entering  into  the  chUrch.  These  resolutions,  * 
howcter,  were  for  the  present  suspended,  by  a  very  kind  invitatiim 
ftom  Admiral  Knowles  to  come  and  live  with  him  in  the  country, 
and  to  assist  him  in  his  experiments  t  "  I'hus  (s^ys  the  Admiral)  we 
sliaD  be  tiseful  to  one  another."  What  these  experiments  were  it 
not  inendoned,  but  tliey  probably  related  to  ship-buildiog,  a  subject 
^hich  the  Admiral  hnd  studied  with  great  attention.  Mr.  Robisoa 
tccurdingly  continued  to  enjoy  a  situation  and  an  employment  that 
must  both  have  been  extremely  agreeable  to  him,  till  the  month  of 
February  in  the  year  followjng,  when  Lieut,  Knowles  was  apjxMnted 
,to  the  command  of  thePeregriue  sloop  of  war,  of  20  gubs.  Whe- 
ther the  plan  of  nautical  instruction  which  Mr.  Robison  proposed 
for  his  pupil  was  not  yet  completed,  or  whether  he  had  after  all 
come  to  a  resolution  of  pursuing  a  seafaring  life  (of  which  there  is 
an  appearance  in  some  of  his  letters),  he  embarked  in  the  Pere- 
grine, and  he  even  mentions  his  hopes  of  being  made  purser  to 
that  ship.  The  first  service  in  which  Capt.  Knowles  was  employed 
was  to  convoy  the  fleet  to  Lisbon.  In  a  letter  from  Plymouth, 
where  they  were  forced  in  by  the  weather,  Mr.  Robison  paints  in 
strong  colours  the  difference  between  s!|iling  in  a  small  ship,  like 
the  Peregrine,  and  a  first  rate,  like  the  Royal  William,  and  the 
Uncomroriable  situation  of  all  on  board,  during  a  gale  Vbich  they 
had  esperienced  in  coming  down  the  Channel,  The  voyage,  how- 
ever, gave  him  an  opportunity  of  visiting  Lisbon,  on  which  the 
traces  of  the  earthquake  were  yet  deeply  imprinted;  and  the  ship 
continuing  to  erui.se  off  the  coast  of  Spain  and  Portugal,  he  had 
occasion  to  land  at  Oporto,  and  other  jilaces  on  the  Portuguese 
eoasl.  In  the  month  of  June  he  returned  to  England  ;  and  from 
this  time  quitted  the  navy,  though  he  did  not  give  up  hopes  of  pre- 
ferment. He  returned  to  live  with  Admiral  Knowles,  and  in  the  ' 
end  of  the  same  summer  was  recommended  by  him  to  Lord  Anson, 
the  First  Lord  of  the  Admiralty,  as  a  prOper  person  to  take  charge 
of  Harrison's  time-keeper,  which,  at  the  desire  of  the  Board  of 
Longitude,  was  to  be  sent  on  a  trial  voyage  to  the  West  Indies. 

The  ingenious  artist  just  named  had' begun  the  construction  of 
his  chronometer  on  new  principles  as  early  as  (he  year  1726,  and, 
with  (he  fortitude  and  patience  characteristic  of  genius,  had  for  33 
years  struggled  against  the  physical  difficulties  of  his  undertaking, 
and  the  still  more  discouraging  obstacles  which  the  prejudice,  the 
envy,  or  tlie  indifference  of  his  cotemporaties,  seldom  fail  to  plant 
in  the  way  of  an  inventor.  Notwithstanding  all  these,  he  had  ad- 
vanced constantly  from  one  deg'ree  of  perfection  (o  another,  and  it 
was  bis  fourth  time'keeper,  reduced  to  a  portable  size,  and  im- 
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f  roved  in  all  otbei  resppcts,  th^t  was  no^r  submitted  to  exsmination. 
t  was  iDtendcd  that  Mr.  Robison  should  accompany  young  Harri- 
son and  the  time-keeper  in  a  frigate,  the  Deptford,  to  Port  Royal^ 
in  Jamaica,  in  order  to  determine,  on  their  landing,  the  difference 
of  time,  85  given  by  the  watch,  and  as  found  by  astronomical  ob- 
servation. The  time-keeper  accordingly  was  put  into  the  hands  of 
Mr.  Robertson,  of  the  Naval. School  at  Portsmouth,  who  deter- 
mined its  rate,  from  nine  days  that  it  remained  in  his  custody,  to  be 
Z\"  slow  per  day,  and  also  the  error  to  be  3"  slow  on  the  6th  of 
November  at  noon,  according  to  niean  solar  time. 

The  Deptford  sailed  on  Nov.  IS,  and  arrived  at  Port  Royal  on 
Jan.  1 9 ;  on  the  26Cb  Mr.  Robison  observed  the  time  of  nooa,  and 
found  it  to  answer  to  4''  59'  7^"  by  the  watch ;  and  this  being  cot-r 
reeled  for  the  error  of  3",  and  also  for  the  daily  accumulation  of 
'2\"  for  81"  5",  the  interval  between  the  observations,  the  difference 
of  longitude  between  Portsmouth  and  Port  Royal  came  out 
5"  2'  4;";  only  4"  less  thgn  it  was  known  to  be  from  other  obser- 
vations. 

The  instructions  of  the  Board  fuither  required  that,  as  SQoq  as  an 
pppprtifuity  could  be  found,  the  same  two  Gentlemen  should  return 
with  the  watch  to  Portsmoulb,  that,  by  a  comparison  of  jt  with  tlie 
time  there,  the  total  error,  during  both  voyages,  might  bp  ascer- 
tained. The  opportunity  of  return  occurred  sooner  than  they  had 
^y  reason  to  expect ;  for  the  Spanish  war  having  now  broke  out, 
an  alarm  of  an  invasion  of  Jamaica  from  St,  Domingo  occasioned 
the  Governor  to  dispatch  ihe  Merlin  sloop  of  war  to  England,  to 
give  intelligence  of  the  danger.  Mr.  Robison  and  Mr.  Harrison 
obtained  leave  to  return  in  the  Merlin,  and  sailed  on  the  28th, 
having  been  but  a  few  days  in  Jamaica.  This  voyage  was  an  epitome 
of  all  the  disasters,  short  of  shipwreck,  to  which  seafaring  men  are 
exposed.  They  experienced  a  continuation  of  the  most  tempestuous 
weather,   and  the  most  contrary  winds,   from  the  moment  they 

Suitted  the  Bahamas  till  they  arrived  at  Spithead.  To  add  to  their 
istress,  the  ship  sprung  a  great  leak,  300  leagues  from  any  land, 
and  it  required  the  utmost  skill  and  exertion  to  keep  her  from  sink- 
ing. In  a  terrible  gale,  on  March  14,  their  rudder  broke  in  two: 
so  that  they  could  no  longer  keep  the  ship's  head  to  the  wind ;  and 
.  if  the  ^le  had  not  speedily  moderated,  they  must  inevitably  have 
perished.  When  the  voyage  was  near  a  conclusion,  and  they  were 
congratulating  themselves  on  the  end  of  their  troubles,  the  ship  was 
found  to  be  on  fire,'  and  the  flames  were  extinguished  with  great 
difficulty.  They  reached  Portsmouth  on  March  2G ;  and  on 
April  2  'be  mean  noon  by  the  watch  was  found  to  be  at  ll**  51' 
31-^";  and,  making  correction  for  the  error  and  rate,  this  amounted 
to  1 1*"  58'  6^.";  so  that  the  whole  error,  from  the  first  setting  sail, 
was  only  1'  53^",  which,  ip  the  latitude  of  Portsmouth,  would  not 
amount  to  an  error,  in  distance,  of  20  miles. 

When  Mr.  Robison  undertook  the  voyage  to  Jamaica,  he  mad^ 
up  stipulation  for  any  remuneration,  and  liord  Anson  assured  him 
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that  he  sbould  have  no  reason  to  repent  the  confidence  which  ht 
placed  ID  the  Board.  But  when  on  his  return  he  came  to  look  for 
the  reward,  to  which  the  lucceti  and  trouble  of  the  undertaking 
certainly  entitled  him,  he  soon  found  that  he  had  greatly  erred  in 
leaving  himself  so  much  at  the  mercy  of  unforeseen  contiugenciei. 
Lord  AnsoD  was  ill  of  the  disease  of  which  he  died,  and  was  not  in 
B  condition  to  attend  to  basincss.  Admiral  Knowles  was  disgusted 
with  the  Admiralty,  and  with  the  Ministry,  by  which  be  thought 
himself  ill-used ;  so  that  Mr.  Robison  had  nothing  to  look  for  from 
personal  kindness,  and  could  trust  only  to  the  justice  and  modera- 
tion of  his  claims.  These  were  of  little  advantage  to  him;  for 
such  was  the  inattention  of  the  Lords  of  the  Admiralty,  and  the 
Members  of  the  Board  of  Longitude,  that  he  could  not  obtain 
access  to  any  of  them,  nor  even  receive  from  them  any  answer  to 
his  memorials. 

Tile  picture  which  his  letters  to  bis  fotber  present,  at  this  lime,  ii 
that  of  a  mind  tiutfering  severely  from  unworthy  treatitaent,  where 
it  was  least  suspected.  Men  in  office  do  not  reflect,  while  they 
are  busy  about  the  concerns  of  nations,  how  much  evil  may  be  done 
by  their  neglect  to  do  justice  to  an  individual.  They  may  be  exiin- 
guishing  the  iire  of  genius,  thrusting  down  merit  below  the  lerel 
.  it  should  rise  to,  or  prematurely  surrounding  the  mind  of  a  young 
man  with  a  fence  of  suspicion  and  distrust  worse  than  the  evils 
which  it  proposes  to  avert.  Like  other  kinds  of  injustice,  this  may, 
however,  meet  with  its  punishment ;  though  the  victim  of  unme- 
rited neglect  may  remain  for  ever  obscure,  and  his  sufferings  for 
ever  unknown,  he  may  alw  emerge  from  obscurity,  and  the  treat- 
ment he  has  met  with  may  meet  the  eye  of  the  public.  It  is  pro- 
bable that  the  member  of  these  Boards  most  conspicuous  for  rank 
or  for  science  would  not  have  been  above  some  feeling  of  regret  if 
he  had  learnt  that  the  young  man  whose  petitions  he  disregarded 
was  to  become  the  ornament  of  his  country,  and  the  ill  treatment 
he  then  met  with  a  material  fact  in  the  history  of  his  life. 

But  though  we  must  condemn  the  neglect  of  which  Mr.  Robison 
had  so  much  reason  to  complain,  we  do  by  no  means  regret  that 
the  recompense  which  he  or  his  friends  had  in  view  was  not  actually 
conferred  on  him.  This  was  no  other  than  an  appointment  to  the 
place  of  a  purser  in  a  ship  of  war ;  a  sort  of  preferment  which,  to 
a  man  of  the  genius,  information,  and  accomplishment,  of  Mr. 
Robison,  must  have  turned  out  rather  as  a  punishment  than  a  re- 
ward. It  was,  however,  the  object  which,  by  the  advice  of  Sir 
Charles  Knowles,  he  now  aspired  to ;  and  indeed  he  had  done  so  . 
ever  after  his  first  voyage  in  tne  Royal  William ;  for  it  appears  that 
he  had  wished  to  be  made  Purser  to  the  Peregrine  at  the  time  when 
Lieut.  Knowles  was  appointed  to  the  command  of  that  ship,  though, 
considering  its  smallnesi,  the  situation  could  have  been  attended 
with  little  emolument.* 

•  It  It,  however,  tme  thti  tfat  place  of  PaneT  nis  aflerwardi  «Wati  t»  Mr. 
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Thus  disappointed  in  his  hopes,  Mr.  Robison  resolved  oo  return- 
ing to  Glasgow,  hi  order  to  qualify  himself  for  eoiering  into  the 
church.  Indeed,  the  idea  ot  prosecuting  his  original  destitiation 
seems  often  to  have  occurred  to  him,  even  when  Im  views  appeared 
to  hare  a  very  different  direction.  Wnen  he  left  the  Royal  William^ 
in  176I,  he  was  not  without'  serious  (htemions  of  resumiug  the 
study  of  theology.  This  appears  both  from  a  letter  he  wrote  to  his 
father  about  that  time,  and  from  one  which  he  himself  ret^eivej 
from  young  Knowles,  who  rallies  him  on  his  new  profession,  an4 
on  the  singularity  of  haring  acquired  a  taste  for  theological  studies 
in  the  ward-room  of  a  man  of  war.  When  he  undertook  the 
voyage  to  Jamaica  he  would  have  wished  to  have  hadilie  patronage" 
of  his  employers  for  obtaining  some  ecclesiastical  preferment  rather 
than  naval ;  and  only  agreed  to  the  latter  as  it  lay  more  in  the  way 
of  the  Board  of  Longitude  to  help  one  to  promotion  iu  the  navy 
than  in  the  church.  It  appears  that  he  had  never  ceased  to  express 
to  Dr.  Blair  a  desire  of  assuming  the  clerical  character ;  and  he 
actually  had  from  that  Gentleman  the  offer  of  a  curacy  in  a  living 
of  his  own,  to  which,  however,  the  emolument  annexed  was  so 
small  that,  after  consultation  with  his  father,  he  declined  accepting 
of  It. 

But  however  Mr.  Robison's  views  may  have  varied,  to  one  object 
he  steadily  adhered,  viz.  the  cultivation  of  science,  and  the  acqui- 
sition of  whatever  knowledge  the  situations  he  was  placed  ia 
brought  within  his  reach. 

He  returned,  therefore,  to  Glasgow;  and  a  man  whose  object 
was  the  prosecution  of  science  could  not  arrive  at  any  place  in  a, 
more  auspicious  moment,  as  that  city  was  about  to  give  birth  to  twa 
of  the  greatest  improvements  ivhich  in  the  13th  century  have  dis- 
tinguished the  progress  either  of  the  sciences  or  the  arts.  The  one, 
of  these  was  tlie  discovery  of  latent  beat,  by  the  late  Dr.  Black ; 
the  other  was  the  invention  of  what  may  be  properly  called  a  new 
steam-engine,  by  Mr.  Watt.  The  former  of  these  eminent  men 
was  then  the  Lecturer  on  Chemistry  inthe  University,  and  had  just 
been  led,  by  a  train  of  moat  ingeniously  contrived  experiments,  to 
the  knowledge  of  a  principle  which  seemed  to  promise  better  for  an 
explanation  of  the  process  which  takes  place  when  heat  is  communi- 
cated to  bodies  than  any  thing  yel  known  in  chemistry,  viz.  that 
when  water  passes  from  a  solid  tp  a  fluid  state,  as  much  of  ils  ttest 
disappears  as  would  have  raised  its  temperature,  had  it  remained 
solid,  140°  higher  than  that  which  it  actually  possesses.  Mr. 
Robistm  was  already  known  to  Dr.  Black,  having  been  initoduced 
to  him  before  he  left  Glasgow ;  but  ^t  that  time  he  had  not  studied 

Robison,  bu(nuba*iMMhecoi]UbBveno  traiptatiantoacrepl.  InlTSS,  ifhcB 
Lord  Sandwicb  was  First  Lord  of  Iha  Admiralty,  his  golkilatioiiE  were  to  tn 
liitened  la  that  he  wat  appointed  lo  the  Aurora,  of  40  gnus,  then  an  (he  stiiclUi 
Aa  the  ahip  miut  be  long  of  being  in  comiuisslon,  and  the  pay  of  the  Purser,  in 
.      the  m^  time,  verj  Incauiderable,  Hr,  Robison  declia^  accepting  this  appoiaU 
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clienaistiy,  to  wliich,  however,  hr  was  now  bending  his  atteoticMt. 
Jrie  h»<d  the  advantage  of  being  initiated  in  it  by  the  author  of  tlie 
discovery  juat  meotioned,  and  the  new  views  struck  out  by  his 
muster  did  not  fail  to  interest  him  in  a  study  which  from  that  time 
canie  tg  occupy  a  sew  place  in  physical  science. 

Mechanics  liad  always  been  his  favourite  pursuit,  and  his  turn  to  , 
whatsoi^ver  was  connected  with  it  had  brought  htm  to  be  acquainted 
with  Mr.  Watt  before  17 BS,  when  he  left  the  University.  Mr. 
Watt,  wlio  at  that  tiiite  exercised  the  profession  of  a  mathematical 
instrutBcnt  maker,  was  employed  in  fitting. up  the  astronomical 
instrumtiiis  hequeathed  to  the  ObEervatory  by  the  late  Dr.  MacEir- 
lane,  of  Jamaica.  Mr,  Robison,  on  his  return,  found  him  aiill 
residing  in  Glasgow,  and  esercising  the  same  profesuon,  and  their  , 
former  intimacy  was  naturally  renewed.  In  1764  as  occurrenca 
such  as  to  an  ordtiuiry  man  would  have  been  of  no  valoe,  gave  rise 
to  the  improvement  of  the  steam-engine.  A  mode)  of  the  comBion 
en^ne,  Newcomen'e,  which  belonged  to  the  Natural  Philosophjr 
Class,  was  put  into  Mr.  WatI  s  hands  in  order  to  be  repaired.  Ai 
tlx:  m(id«l  woiked  faster  than  ihe  large  engines,  it  was  found  impos- 
sible to  supply  it  with  steam,  and  it  was  in  the  attempt  to  obviatis 
this  diSkulty,  and  in  trying  to  produce  a  more  perfect  vacuum, 
that  the  idea  of  condensing  the  steam  in  a  separate  vessel  first  oc- 
curred to  him.  At  the  same  time,  by  a  curious  coincidence,  hii 
experiments  led  him  to  conclusions  concerning  the  great  quaptity 
of  heat  contained  in  steam,  that  were  only  to  be  explained  on  the 
principle  oi  latent  heat.  Mr.  Robison  lived  in  a  state  of  great  in- 
timacy with  Mr.  Walt,  and  was  so  much  acquainted  with  the  first 
steps  of  (his  invemion  that  his  evidence  on  the  subject  of  the  origi- 
nality of  it  was  afterwards  of  great  use  in  ascertaining  the  justnen 
of  his  clitini. 

There  could  not  be  a  better  school  for  philosophical  invention 
than  Mr.  Rol>ison  enjoyed  at  this  time,  and  accordingly  he  uiml 
-always  to  say  that  it  was  not  till -his  second  residence  at  Glasgow 
tjhat  he  applied  to  study  with  bis  whole  mind. 

Dr.  Black  was  elected  Professor  of  Cheniistry  in  the  Univei^ty 
of  ildinburgh  in  the  summer  of  17£6;  and  on  leaving  Gkaj^cnr 
seeommeoded  Mr.  Robison  as  his  successor.  He  vas  accordingly 
Hiade  choree  of,  and  began  his  first  course  of  chemical  lectures  iti 
October,  IJGQ.  ^«  was  appointed  for  one  year  only;  but  hia 
success  assured  his  continuance  without  auy  other  limit  than  such 
as  depended  on  himsell 

He  had  also  the  eharge  of  the  education  of  the  lat«  Mr.  MfMV 
dowal,  of  Garthland,  and  of  Mr.  Charles  Knowles,  a  son  of  the 
Admiral.  But  of  the  particulavs,  during  four  yeai>s,  about  this 
Hme,  I  have  bscti  able  to  ofataia  little  information. 

The  friendship  of  Admir^  Koewles  had  been  aH  along  e%ttieA 
toward  Mr.  RobisoB  with  an  extraordinary  degree  of  zeal  and 
assiduity,  avd'  was  bow  the  means  of  piwcuring  for  hiaa  a  very 
•nlooWd-for  pN&ment,  which'  removed  him  from  bis  acadeisic^ 
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.duties  tt  GInsgow.  The  Empress  of  Russia,  convinced  of  the  im* 
portance  of  placing  her  marine  on  the  best  footing,  made  an  appli- 
cation to  the  Government  of  this  country  for  permission  to  engage 
in  her  service  some  of  the  most  able  and  experienced  of  our  nanl 
ofEcers,  to  whom  she  might  entrust  both  the  contrivance  and  the 
execution  of  the  intended  reformation.  The  request  was  agreed  to^ 
and  the  person  recommended  wai  Admiral  Sir  Charles  Knovlet, 
who  had  long  applied  with  great  diligence  to  the  study  of  naval 
architecture,  as  well  as  to  that  of  every  branch  of  his  profession, 
and  who  about  50  years  before  had  been  sent  to  Portugal  on  a 
similar  mission.  A  proceeding  so  free  from  that  jealousy  which 
often  marks  the  conduct  of  great  nations  no  less  than  the  dealing! 
of  the  most  obscure  corporations,  is  particularly  deserving  of  praise. 
From  the  iirst  moment  that  this  oSer  was  made  to  the  Admiral,  he 
communicated  it  to  Mr.  Robison,  whom  be  wished  to  engage  as 
his  secretary,  and  to  whom,  as  he  says  in  his  letters,  he  looked  for 
much  assistance  in  the  diity  he  was  aboitt  to  undertake.  Avery 
handsome  appointment  was  made  for  Mr.  Robison,  and  in  the  cbd 
of  December,  1770,  be  set  out  vrith  Sir  Charles  and  his  lamily  on 
the  journey  to  St,  Petersbuigh,  over  land. 

Admiral  Knowles  held  liie  office  of  President  of  the  Board  of 
Admiralty ;  and  his  intention  was  that  Mr.  Robison  should  have  the 
place  of  Secretary.  The  Russian  Board,  however,  being;  consti- 
tuted more  on  the  plan  of  the  French  than  the  English,  there  was 
BO  place  corresponding  to  that  of  our  Secretary  of  the  Admiralty. 
Mr.  Robison  continued,  therefore,  in  the  character  of  Private 
Secretary  to  the  Admiral. 

During  the  first  year  of  the  Admiral's  residence  in  Russia,  and 
for  the  greater  part  of  the  second,  Mr.  Robison  remained  with  him, 
employed  in'  forming  and  digesting  a  plan  for  improving  the 
methods  of  building,  ri^ng,  and  navigating,  the  Russian  ships  of 
war,  and  for  reforming,  of  consequence,  the  whole  detail  of  the 
operations  in  the  iMval  arsenals  of  that  empire. 

lliese  innovations,  however,  met  with  more  resistance  than 
Cither  the  Admiral  or  bis  Secretary  had  permitted  themselves  to 
suppose.  The  work  of  reform,  conducted  by  a  foreigner,  even 
when  he  is  supported  by  despotic  power,  must  proceed  but  slowly; 
jealousy,  pride,  and  self-interest,  will  continually  counteract  the 
plans  of  improvement,  and  by  their  vigilance  and  unceasing  activity 
will  never  wholly  fail  of  success.  AU  this  was  experienced  by 
Admiral  Knowles ;  yet  there  is  no  doubt  that  material  advantages 
were  derived  by  the  Russian  navy  from  the  new  system  which  he 
was  enabled  partially  to  introduce. 

Mr,  Robison,  from  his  Srat  arrival  at  St.  Petersburgh,  had 
applied  with  great  diligence  to  the  study  of  the  Russian  language, 
and  had  made  himself  so  much  master  of  it  as  to  speak  and  write 
itwith  considerable  fecility.  In  summer  177^i  >  vacancy  happening 
in  the  mathematical  chair  attached  to  the  Imperial  Sea  Cadet  Corps 
Of  Nobles,  at  Croostadt,  Mr.  Robison  n-as  solicited  to  accept  ei 
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that  office.  His  nautical  and  mathematical  knowledge  qualified 
him  singularly  foe  the  duties  of  it,  and  his  proficiency  in  the  Uus- 
siao  language  removed  the  only  objection  that  could  possibly  be 
.proposed.  When  he  accepted  of  the  appointment  the  salary  of  his 
tredecessor  was  doubled,  and  the  rank  of  Colonel  was  given  bim. 
Beside  delivering  his  lectures  as  Professor,  he  officiated  also  as 
inspector  of  the  above  corps,  in  the  room  of  Gen.  Politika,  who 
haa  retired,  or  been  sent  to  his  estates  in  the  Ukraine. 
..  The  lectures  which  he  gave  were  very  much  admired,  and  could 
not  fell  to  be  of  the  greatest  use  to  his  pupils.  Few  men  under- 
stood so  well  the  theory  and  the  practice  of  the  arts  they  profcfM  to 
teach ;  few  had  enjoyed  the  same  opportunities  of  teeing  the  mathe- 
matical rules  of  artillery  and  navigntion  carried  into  effect  on  so 
great  a  scale.  To  his  own  countrymen  resident  at  St.  Petersburgh 
Mr.  Kobison  was  an  object  of  no  less  affectioti  than  admiration. 

In  1773  the  death  of  Dr.  Russell  produced  a  vacancy  in  the 
Natural  Philosophy  Chair  of  the  Univeraity  of  Edinburgh.  Prin- 
cipal RobertsoD,  who  was  ever  so  attentive  to  the  welfare  of  tlie 
University  over  which  he  presided,  though  not  personally  acquainted 
with  Mr,  Robison,  yet  knowing  his  character,  had  no  doubt  of  re- 
commending him  to  the  Patrons  of  the  University,  who,  on  their 
part,  with  no  less  disinterestedness,  listened  to  his  recommendation, 
and  Mr.  Robison  was  accordingly  elected.  It  is  said  that  when  the 
news  of  this  appointment  reached  him,  he  at  first  hesitated  about 
the  acceptance  of  it,  principally  from  the  fear  of  appearing  insen- 
sible to  the  kindness  and  favour  which  he  had  experienced  from  the 
Russian  Government.  The  moment,  too,  when  it  was  known  that 
this  invitation  had  been  given  hito,  further  ofters  of  emolument  and 
'preferment  were  made  him  by  that  Government,  of  such  a  kind  at 
it  was  supposed  he  could  not  possibly  resist.  At  length  he  deter- 
mined, and  no  doubt  wisely^  however  splendid  the  prospects  held 
out  to  him  might  be,  to  accept  of  a  sitiiatJoD  that  would  fis  him 
permanently  in  his  native  country.  He  therefore  declined  the  offers 
of  the  Empress  of  Russia,  and  in  June,  177^>  sailed  from  Cron- 
stadt  for  Leith,  followed,  as  one  of  those  friends  he  left  behind  in 
Russia  his  expressed  it,  by  the  regrets,  and  accompanied  by  the 
vnrmest  good  wishes,  not  only  of  all  who  had  shared  in  his  friend- 
ship, hut  of  all  to  whom  he  was  known.  The  Empress  was  so  fat 
from  being  offended  with  his  determination,  however  much  she 
wished  to  prevent  it,  thdt  she  settled  a  pension  on  him,  accompanied 
with  a  request  that  he  would  receive  under  his  care  two  or  tliree  of 
the  young  cadets  who  were  to  be  selected  in  succession. 

Mr.  Robison  was  admitted  at  Edinburgh  on  Sept.  16,  1774,  and 
gave  his  first  course  of  lectures  in  the  winter  following.  The 
person  to  whom  he  succeeded  had  been  very  eminent  and  veiy 
useful  in  his  profession.  He  possessed  a  great  deal  of  ingenuity, 
and  much  knowledge,  in  all  the  branches  of  phyucal  science. 
Withopt  perhaps  being  very  deeply  versed  in  the  higher  parts  of  the 
giatbein^ics^  he  had  much  more  knowledge  of  thnn  than  is  re^ 
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quisiie  for  explaining  the  elements  of  natural  ptiiloMpliy.  Hb 
views  in  the  latter  were  sound,  often  original,  and  always  esplatned 
with  great  clenmess  atid  simplicity,  'i'he  mathematical  and  expe- 
riaiental  parts  weie  so  happily  combined,  that  his  lectures  commi>- 
nicated  not  only  an  excellent  view  of  the  princifrfes  of  ihe  science, 
but  much  practical  knowledge  concerning  the  means  by  which  (hose 
firincipin  are  embo^cd  in  matter,  and  made  palpable  te  sense. 

Mr.  Robison,  who  now  succeeded  to  this  chair,  bad  kho  talent 
*itd  acquirements  of  a  very  high  m-der.  The  scenes  of  active  life 
in  which  he  had  been  early  engaged,  and  in  which  he  bad  seen  the 
^eat  operations  nf  the  naoiical  and  the  military  art,  had  been  fol- 
lowed or  xccompanied  with  much  study,  so  that  a  thcnrough  know- 
ledge of  the  principles,  as  well  as  the  practice,  of  those  arts  had 
been  acquired.  His  knowledge  of  the  mathematics  was  accurate 
and  extensive,  and  included,  what  was  at  that  time  rare  in  this 
country,  a  considerable  familiarity  with  the  discoveries  and  inven- 
tions of  the  foreign.matbemsiiciaus. 

In  the  genera)  outline  of  his  coufse  he  did  not,  howertr,  devfate 
BMt«ially  from  that  which  had  been  sketched  by  his  predecessors, 
except,  1  think,  in  one  point  of  arrangement,  by  which  he  passed 
from  dynamics  immediately  to  physical  astronomy.  The  sciences 
of  mechanics,  hydrodynamics,  astronomy,  and  optics,  together  with 
electricity  and  magnetism,  were  the  snbjects  which  his  lectures 
embraced.  These  were  giien  with  great  fluency  and  precision  of 
language,  and  with  the  introduction  of  a  good  deal  of  mathematical 
demonstratkm.  His  maaner  was  grave  and  dignified;  his  views, 
riways  ingenious  and  comprehensive,  were  full  of  information,' and 
sever  more  interesting  and  instructive  than  when  they  touched  on 
the  history  of  science.  His  lectures,  however,  were  often  com- 
plained of,  as  difficult  and  hard  to  be  followed ;  and  this  did  not,  id 
my  opinion,  arise  from  the  depth  of  the  mathematical  demonstra- 
tions, as  was  sometimes  said,  but  rather  from  the  rapidity  of  his 
dbcourse,  which  was  in  general  beyond  the  rate  at  which  accu  ate  . 
feasoning  can  be  easily  followed.  The  singular  facility  of  his  own 
apprehension  made  him  judge  too  ^vourably  of  the  same  power  in 
ethers.  To  understand  bis  lectures  completely  was,  on  account  of 
the  rapidity  and  the  uniform  flow;  of  his  discourse,  not  n  very  eaSy 
task,  even  for  men  talerahly  familiar  With  the  subject.  On  this 
account  his  lectures  were  less  popular  than  might  ha^  been  ex- 
pected from  snch  a  combination  of  rare  talents  as  the  author  of 
them  possessed.  This  was  assisted  by  the  small  number  of  experi- 
ments he  introduced,  and  h  view  that  he  took  of  natural  phHosopby 
which  left  but  a  very  subordinate  place  for  them  to  occupy.  Aq 
experiment,  he  would  very  truly  observe,  does  not  establish  a 
general  proposition,  and  never  can  do  more  than  prove  a  particular 
^ct.  Hefice  he  inferred,  of  seemed  to  infer,  that  they  are  of  no 
great  use  in  establishing  the  principles  of  science.  This  seems  an 
erroneous  view.  An  experiment  does  but  prove  a  particul^  feet ; 
but  by  doing  k>  in  a  great  number  of  cases  it  afibri^  the  means  of 
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4tsoo?ering  the  general  principle  which  is  ctHntnoa  to  all  these 
facts.  Even  a  siogle  experiment  may  be  sufficient  to  prove  a  veiy 
geoenl  (act.  When  b  guinea  and  a  feather,  let  fall  from  the  t<^  <H 
an  exhausted  receiver,  descend  to  the  bottom  of  it  in  the  same 
time,  it  is  very  true  that  this  only  proves  the  fact  of  the  equal  acce- 
leration of  faiiBg  bodies  in  the  case  of  the  two  substances  just 
naraed ;  but  who  doubts  that  the  conclusion  estends  to  all  different 
degrees  of  weight,  and  thar  the  unilbrm  acceieration  of  falling 
bodies  of  every  kind  may  safely  be  inferred. 

A  society  for  the  cultivation  of  literature  and  science  had  existed 
in  Edinburgh  ever  since  the  year  )739,  when,  by  the  advice,  and 
under  the  direction  of  Mr.  Maclaurin,  an  association,  formed  some 
years  before  for  the  improvement  of  medicine  and  surgery,  enlarged 
its  plan,  and  assumed  the  name  of  the  Philosophical  Society.  This 
Society,  which  had  at  different  times  reckoned  among  its  members 
some  of  the  first  men  of  whom  this  country  can  boast,  had  pub- 
litbed  three  volumes  of  memoirs,  under  the  title  of  PhysK^  and 
Literary  Essays  -,  the  last  in  1 7^^9  i">t^  which  time  the  Society  bad 
Unwished,  and  its  meetings  had  become  less  frequent.  At  the 
dnw  I  am  now  peaking  of  it  v^aa  beginning  to  revive,  and  its  tcn- 
deney  to-do  so  was  not  diminished  by  the  acquisition  of  Mr.  Kobi- 
Bon,  who  became  a  member  of  it  soon  &fter  his  arrival.  It  had 
often  occurred  that  a  more  regular  fornt,  and  an  incorporation  by 
rt^l  cliarter,  might  give  more  steadiness  and  vigour  to  the  exer- 
tions of  this  learned  body.  In  1783,  accordingly,  under  the 
auspices  of  the  late  excellent  Principal  of  this  UniverMty,  a  royal 
charter  was  obtained,  appointing  certain  |>ersons  named  in  it  as  a 
new  society,  which,  as  its  first  act,  united  to  itself  the  whole  of  the 
FhiioGophical. 

Professor  Robiton,  one  of  those  named  in  the  original  charter, 
vas  immediately  aj^inted  Secretary,  and  continued  to  dischurge 
the  duties  of  that  office  till  prevented  by  the  state  of  his  health 
several  years  after. 

The  first  volume  of  the  Transactions  of  this  Society  contains  the 
first  paper  which  Professor  Robison  submitted  to  the  ptiblic,  « 
Determination  of  the  Orbit  and  the  Motion  of  the  Geor^utn 
Sidus  directly  from  Observations,  read  in  March,  17S6.  This 
planet  had  been  observed  by  Dr.  Herschell  on  March  13,  I7SJ, 
and  was  the  first  in  the  long  list  of  discoveries  by  which  that  excel- 
lent observer  has  for  so  many  years  continued  to  enrich  the  science 
of  astronomy.  Its  great  distaoce  from  the  sun,  and  the  slowness  of 
its  angular  motion,  which  last  amounts  to  little  more  than  four 
degrees  from  one  o)^x)sition  to  the  next,  made  it  difficult  to  deter- 
mine its  orbit  with  tolerable  accuracy,  from  an  arch  which  did  not 
yet  exceed  aa  eigliteenth  part  of  the  whole  orbit.  This  was  an  in- 
convenience which  time  would  remedy ;  but  impatience  to  arrive  ■ 
even  at  such  an  approximatioa  as  the  facts  known  will  afford  is 
natural  in  such  cases,  and  Professor  Robison,  as  well  as  several 
i>ther  mathematiciaos,  were  not  afraid  to>  attempt  the  problem,  evex 
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ID  this  imperfect  state  of  the  data.  It  u  well  knowo  that,  the  oboer- 
TatioM  whicb  best  serve  the  purpose  of  determinbg  the  orbit  of  a 
plaoet  are  those  made  at  its  oppositions  to  the  sun,  when  an  ob- 
■erver  in  the  earth  and  in  the  sun  would  refer  the  planet  to  the 
same  point  in  the  starry  heavens,  or  when,  in  the  language  of 
astronomers,  its  heliocentric  and  geocentric  places  coincide.  Of 
ibesc  appositions  in  the  ease  of  this  planet  therewere  yet  only  four 
«{iicb  bad  been  actually  observed-  Dr.  Herschdl  had,  however, 
discovered  the  planet  soon  after  the  opposition  of  1 78 1  was  passed, 
.  and  though  of  course  that  <^>position  was  not  seen,  yet  from  the 
observations  that  were  made  so  soon  after)  Professor  Robison  thought 
be  could  deduce  the  time  with  sufficient  accuracy.  The  opposition 
of  the  winter  17^6  he  observed  himself;  for  though  there  was  un- 
fortuDately  no  observatory  at  Kdinbuigh,  he  endeavoured  to  supply 
that  defect  on  the  present  occasion  by  a  very  simple  apparatus,  viz. 
8  telescope  on  an  equatorial  stand,  which  served  to  compare  the 
right  ascension  and  declination  of  the  planet  with  those  of  some 
known  stars  which  it  happened  to  be  near.  Hb  general  solution  of 
the  problem  is  very  deserving  of  praise ;  and  tboagh  the  method 
pursued  is  in  its  principle  the  lame  with  all  those  which  ever  since 
^e  time  of  Kepler  have  been  employed  for  finding  the  elements  of 
a  planetary  orbit,  it  appears  here  in  a  very  simple  form,  the  con- 
•truction  being  wholly  geometrical,  and  easily  understood.  I^e 
elements,  as  he  found  them,  are  not  very  different  from  those  that 
have  rince  been  determined  from  more  numerous  and  more  accurate 
observations. 

When  Dr.  Hei^chell  first  made  known  this  most  distant  of  the 
planets,  many  astronomers  believed  that  they  had  discovered  the 
source  of  those  disturbances  in  our  system  which  had  not  yet  been 
ciplaioed.  Professor  Kobison  was  of  this  number;  for  he  telk  us 
in  the  b^inniug  of  his  paper  that  1^  had  long  thought  that  the 
irregularities  in  the  motion  of  Jupiter  and  Saturn,  wmcb  had  not 
Iieen  explained  by  the  mutual  gravitation  of  the  known  planets, 
were  to  be  accounted  for  by  the  action  of  planets  of  considerable 
magnitude,  beyond  the  orbit  of  Saturn.  Subsequent  inquiry,  how- 
ever, has  not  verified  this  conjecture ;  the  irregularities  of  Jupiter 
'  end  Saturn  have  since  been  fully  explained,  and  are  known  to  arise 
chiefly  from  their  action  on  one  another,  a  very  small  part  only 
being  owing  to  that  of  the  Georgium  Sidus,  or  of  any  of  the  other 
planets. 

The  next  publication  of  Professor  Bobison  was  a  paper  in  the 
•econd  vohime  of  the  same  l^annctioiis,  On  the  Motion  of  light, 
as  affected  by  Refracting  and  Reflecting  Substances,  which  are  - 
themselves  in  Motion.* 

The  phenomena  of  the  aberration  of  the  fixed  stars  are  welt 
known  to  depend  on  the  velocity  of  the  earth's  motion  combined  .- 
with  die  velocity  of  light;  the  quantity  of  the  aberration,  when  all 
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other  things  ore  giveo.  being  directly  as  the  first,  and  inversely  as 
the  second.  It  is  not,  nowever,  the  general  or  the  medium  velociljr 
with  which  light  (reverses  space,  but  it  is  the  particular  velocity 
with  which  it  traverses  the  tube  of  the  telescope,  that  determines  ' 
the  quantity  of  this  aberration.  Were  it  possible,  therefore,  to 
increase  tn*  diminish  that  velocity,  the  aberration  would  be  dimi- 
nbhed  in  the  first  case,  and  increased  in  the  second.  But  according 
to  the  principles  now  generally  received  in  optics,  the  velocity  ^ 
light  is  increased  when  it  traverses  a  denser  medium,  or  one'  in 
which  the  refraction  is  greater ;  and  therefore  were  the  tube  (rf  a 
telescope  to  be  filled  witn  water  instead  of  air,  the  aberratioo  would 
be  diminished.  Professor  Robison,  and  his  friend  Mr.  Wilson, 
Professor  of  Astronomy  at  Glasgow,  had  speculated  much  on  this 
subject,  and  made  many  attempts  to  obtain  a  water  telescope,  but 
hitherto  w.thout  effect,  A  paper  of  Boscovich  on  the  same  subject 
seemed  to  suggest  some  new  views,  that  might  render  the  experi- 
ment more  easy  to  be  made.  That  philosopher  maintained  tliat  io 
ascertaining  the  eEfect  of  a  water  telescope  on  the  motion  of  light, 
the  observation  of  celestial  objects  might  be  dispensed  with,  and 
that  of  terrestrial  substituted  in  its  place.  He  argued  that  while 
light  moves  with  an  uniform  velocity,  the  telescope  must  be  di- 
fected,  not  to  the  point  of  space  which  the  object  occupied  when 
the  particle  was  sent  off  which  is  entering  the  telescope,  but  to  a 
point  advanced  before  it  by  a  space  just  equal  to  that  which  both  the 
object  and  the  observer  have  passed  over  in  the  time  in  which  the 
particle  has  passed  from  the  object  to  the  eye.  It  is  therefiwe 
directed  exactly  to  the  place  which  the  object  is  in  when  the  light 
from  it  enters  the  eye.  If,  therefore,  the  ray,  on  entering  the  tele- 
scope, is  made  to  move  lister  than  it  did  before,  the  telescope  must 
not  be  inclined  so  much,  and  the  apparent  place  of  the  object  will 
fall  behind  its  true  place.  If  the  ray  is  retarded  on  entering  the 
water,  the  contrary  must  happen.  Hence  a  number  of  very  unex- 
4>ected  phenomena  would  result,  affording,  without  having  recourse 
to  the  heavenly  bodies,  a  direct  proof  of  the  motion  of  the  earth 
in  its  orbit,  as  well  as  a  resolution  of  the  question  whether  light  it 
accelerated  or  retarded  on  passing  from  a  rarer  to  a  denser 
medium.* 

On  this  reasoning  Professor  Robison  has  very  well  remarked  that 
it  would  be  just  if  the  light,  on  entering  the  water  telescope,  had' 
only  its  velocity  changed,  and  not  its  direction.  But  this  is  not  ^ 
case ;  for  the  ray  that  is  to  go  down  the  axis  of  the  telescope  is  not 
perpendicular  to  the  sur&ce  of  the  fiuid ;  it  makes  an  angle  with  it, 
depending^on  the  aberration,  and  therefwe  m  some  cases  less  hj 
2t/'  than  a  right  angle.  On  this  account  the  effect  is  not  produced 
which  Boscovicli's  reasonings  lead  us  to  expect. 

The  sequel  of  the  paper  is  also  full  of  ingenious  remarks. 


*  Aticof  ich,  Opera  Malh.  Ion.  li.  opiuc.  3. 
(T«  it  cantiiuiti,) 
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On  the  Staidly  of  Fetsah.    By  CoLBeaufoy,  F.R,S.    WUli  Two 
Plates. 

(To  Dr. -Thomson.) 
MY  DEAR  SIR,  Buthe^  ffcM,  Dtc.  SS,  IStS. 

That  part  of  hydrostatics,  which  treats  on  the  stability  of  floating 
Itodies,  naturally  interests  the  curiosity  of  most  persons  in  a  maritime 
countiy  like  Great  Britain,  and  excites  the  desire  of  many  to  be- 
come acquainted  with  the  taw  which  regulates  their  equilibrium. 
Being  one  of  those  who  are  attached  to  this  interesting  subject,  I 
take  the  liberty  of  laying  before  you  a  series  of  experiments,  which, 
should  they  prove  instrumental  in  throwing  new  light  on  naval 
architecture,  or  iti  improving  the  construction  of  vessels,  will 
amply. recompense  the  trouble  tbey  cost,  in  the  hope  that  the  time 
and  expense  bestowed  on  them  have  not  been  uselessly  employed.^ 
I  remain,  my  dear  Sir,  yours  very  sincerely. 

Mask  BEAUFor. 


Experimeitts  «  verify  the  Theorems  tm  SlaHlityi  partiadarhg  M. 

Bonnet's,  ivith  "a  Description  and  Drawmg  of'  the  Apparatus 

vit/i  whkh  tkttj  ruere  made,  andsorAe  Remarks  on  the  Formation 

o^  Vessels. 

Thk  principal  object  in  making  these  experiments  was  to  bring 
to  the  test  of  experiment  the  different  theorems  of  various  writers 
on  naval  architecture,  particularly  those  of  M.  Bouguer  for  calcu- 
lating the  stability  of  variously  shaped  floating  bodies.  This  Gen- 
tleman founds  his  theory  on  the  Eupposition  that  the  angles  of  incli- 
nation assumed  by  floating  bodies  are  evanescent,  which  in  a  prac- 
tical sense  may  be  regarded  as  angles  which  are  very  small.  But  as 
vessel^  at  sea  frequently,  by  the  preisure  of  their  sails,  as  well  as  by 
the  action  of  the  waves,  make  very  large  angles  with  the  horizon  or 
Eijrface  of  the  water,  before  implicit  con6dence,  be  .placed  In  any 
theory,  it  is  but  prudent  to  submit  it  to  the  test  of  experiment.  The 
first  theorem  to  he  examined  is, 

That  thcstability  is  in  proportion  to  the  squares  of  the  areas  of 
the  horizontal  surfaces  or  sections. 

2.  That  the  height  of  the  metacentre  of  the  paralleloj»ipedoa 
ahoye  the  centre  of  gravity  of  the  displaced  water  is  found  by 
dividing  the  square  of  half  the  breadth  of  the  parallelopipedon  by 
three  times  the  draft  of  water,  that  b,  the  depth  to  which  the 
parallelopipedon  is  immersed  in  the  fluid. 

S.  That  the  metacentre  of  a  right  angle  triangle  is  elevated  as 
'  mucl)  above  the  line-  of  floatation  as  the  centre  of  gravity  of  the 
displaced  water  is  depressed  below  th&suriace., 

4.  That  the  metacentre  of  a  semi-ellipsis  above  its  line  of  floata- 
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tioo  b  feund  by  subtracting  tbe  square  <^  the  draft  of  water  from 
the  square  of  half  the  breadth,  and  tbeo  dividiDg  three-eighths  of 
the  remainder  by  the  draft  of  water, 

5,  That  the  stability  of  resseb  is  sagmeoted  in  proportion  to  the 
cubes  of  the  breadths,  provided  that  the  centres  of  gravity  of  tbe 
vessel  and  of  the  displaced  fluid  colDcide, 

€.  That  vessels  having  the  same  length  and  breadth,  but  different 
drafts  of  water,  have  equal  stability  when  their  centre  of  gravity, 
and  the  centre  of  gravity  of  tbe  displaced  water,  are  in  the  e&vae 
point. 

-  7-  l^t  tbe  altitude  of  the  metacentre  in  different  vessels  above 
the  centre  of  gravity  of  tbe  displaced  water  b  proportional  to  the 
squares  of  tbe  lu-eadlhs. 

The  apparatus  for  making  these  experiments  was  simple,  aa 
appears  h<m  the  perspective  view  (Plate  XLIV.  Fig,  1)  of  the  whole 
together.  In  this  A  A  represents  a  qistern  filled  with  water,  and 
mounted  to  a  convenient  height  upon  frained  legs ;  B,  a  model  OD 
which  the  experiment  was  tried,  by  attaching  a  fine  line,  a  a,  to 

{he  top  of  the  mast,  D,  and  conducting  it  over  a  pulley,  E.  A  scale, 
•',  is  suspended  to  the  end  of  tbe  liae  for  the  reception  of  tbe 
weights.  These  cause  tbe  model  to  inchne,  as  the  figure  shows  j 
and  the  degree  of  inclination  of  the  mast  from  the  perpendicular  is 
shown  by  the  ^lumb-line,  li,  upon  a  divided  arch,  d.  To  prevent 
the  body  being  drawn  away  towards  tbe  pulley,  £j  by  the  draft  of 
the  line,  a,  it  is  retained  by  two  small  lines  (shown  dotted  at  g,  g), 
which  are  made  fast  to  sliders,  s,  s,  at  the  side  of  tbe  cistern,  and 
havb  books  at  the  opposite  ends,  which  take  hold  of  pins  projecting 
from  the  stem  and  stern  of  the  model, B;  and  these  are  previously 
adjusted,  so  that  the  centre  of  gravity  of  the  model  will  be  found 
in  a  line  between  tbem.  The  manner  of  making  this  ac^usiment  b 
shown  in  Fig.  2,  which  represents  a  frame  of  wood,  H,  supporting 
two  small  uprights,  h,  h.  These  have  pieces  of  brass  plate  at  the 
upper  ends,  with  notches  to  receive  the  pins  or  pivots  of  the  model, 
B.  These  pivots  are  fitted  into  grooves  in  two  pieces  of  brass  plate 
attached  to  the  ends  of  the  model.  One  of  these  slips  of  brass  is 
sliown  separately  at  Fig.  S,  where  k  is  tbe  pivot,  and  I  a  screw 
tapped  into  the  brass  slide  to  which  the  pivot  b  fixed,  end  passing 
through  the  same  groove  by  means  of  this  screw,  the  pivot  k  task 
he  fastened  at  any  part  of  tbe  groove,  and  raised  or  lowered.  The 
ballast  b  then  raised  or  lowered  till  the  model  will  barely  rest  on 
the  pivots  without  overturning,  as  shown  in  ¥\e.  2,  It  is  necessary^ 
in  order  to  know  exactly  what  weight  is  applied  to  tbe  top  of  the 
mast,  D,  that  the  line,  a,  draw  in  a  direction  at  right  angles  thereto.  , 
To  ascertain  this,  a  ruler,  m,  is  fixed  upon  tbe  top  of  the  mast,  and 
tbe  pulley,  £,  is  attached  to  a  cross  rail,  H,  which  applies  against 
the  uprights,  and  b  suspended  by  a  line,  n,  which  pusses  pver  a 
pulley,  and  b  made  fast  to  a  cleat,  o.  By  thb  means  the  pulley, 
K,  can  at  pleasure  be  raised  or  lowered  until  the  direction  of  thfc 
line,  a,  corresponds  with  the  ruler,  m.  The  manner  of  conducting 
Vol.  Vii.  N»  HI.  N 
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the  expeEineats  with  this  ajHUdxtus  is  a>  folkwi.  The  dstem  k 
filled  v/kii  water  up  to  a  certaia  loark ;  and  the  model  being  yatia, 
loaded  with  ballast,  the  water  is  added  or  decreased  till  the  edge  of 
Ihe  guawhale  is  exact^  en  a  level  with  the  edge  of  the  cisterQ,  as 
aaceitained  by  lookiog  acron  it,  or  applyiog  a  sUaight  luler.  The 
plumb-line,  d,  cutting  the  sera  of  the  divided  arch,  shews  the 
Tcssd  to  be  upright.  In  tius  state  the  aiodel  is  veadjT'  for  maktog 
the  experiments.  The  hooks  of  the.  two  strings,  g,'g,  attached  to 
the  pivots,  and  the  two  sUdeis„  s,  i^  are  T8.ised  qr  loweied  to  mAt 
the  strings,  p,  g,  horizontal  in  the  water.  Weights  being  now  p«t 
into  the  acafe,  F,  will  show  what  weight  is  requisite  to  incUne  the 
model.  The  {wUey,  E,  being  raised  or  lowered  by  the  line  n,  as  is 
found  necessary  to  make  the  line,  a,  draw  parallel  to  the  ruler,  m,  or 
perpendicular  to  the  mast.  The  iaclination  of  the  mast  is  shown 
iy  the  plumb-line,  b,  cutting  the  divisioDs  of  the  arch,  dy  buti  to 
counteract  the  weight  of  the  plummet,  6,  which  teads  to  incline 
-  ibe  mast,  another  counterbalancing  plummet  and  line,  r,  is  applied 
en  the  opposite  side  of  the  model.  For  this  purpose  iul^  are  made 
ip  the  arch,  d,  at  every  division,  and  a  peg  it  put  in  at  the  divisioa 
(^>posite  to  thU  which  is  cut  by  the  plumb-line.  The  experiment 
i^  tcied  with  different  weights,  to  produce  the  several  inclinations  af 
every  5°,  until  SO''  from  the  perpendicular ;  and  to  verify  the  expe- 
timent,  the  model  is  changed  end  ft^  end,  the  strings,  g,  g,  being 
hooked  on  the  pivots  at  the  opposite  ends,  tn  this  way  the  series  of 
trials  are  made  on  the  opposite  side,  by  which  meane,  if  th«'e  is 
any  difference  in  the  two  sides,  or  in  tlie  ballast,  it  will  be  detected^ 
qnd  allowed  for  by  taking  the  mean  of  the  diffiscent  tri^. 

Example  wiih  Model  I  (Plate  XLV.)— EagJer.  1. 

The  total  depth  of  the  model  being  7'5  inches,  the  height  of  the 
centre  of  gravity  is  subtracted  in  each  experiment,  and  the  length 
of  the  mast  is  afterwards  added,  which  gives  the  length  of  lever  at 
which  the  weight  is  applied  to  produce  the  various  inclinations  of 
5",  iiO°,  15°,  20°,  25°.  The  centre  of  gravity  in  Exper.  1  being 
siWated  two  inches  above  the  bottom  of  the  model,  2  oz.  10  dr.  in- 
dined  it  6°.  llie  model  was  turned  end  for  end ;  and  to  incline  it, 
the  same  angle  re<]uiTed  ^.oz.  5  dr.  ilie  mean  of  both  isZoz.  15  dr., 
wMch  is  considered  as  the  true  power.  This  number  (2  oz.  15  dr.) 
b^'ng  reduced  to  the  decimals '  of  an  oz.,  gives  2-9e87  oz.,  and  is 
set  down  on  the  right  band  in  Table  I.  It  is  evident  that  the  effort 
of  the  water  to  restore  the  vessel  to  its  (Alglnal  vertical  position  is 
exactly  equal  to  the  inclining  power.  If,  tnerefore,  the  mvmentum 
of  the  effort  to  incline  the  vessel  be  divided  by  the  weight  of  the 
displaced  fluid,  the  quotient  will  be  the  length  of  lever  on  which 
the  water  acts, 

J&rper,  I  .^Model  i  inclined  SO* ;  inclining  power,  20*3126  oz. 
length  of  lever,  24-9S  inches ;  and  weight  of  displaced  flui^ 
559*06^°'" 
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let er  on  ithich  tke  ftnid  aet^  whicli,  ibr  the  sake  of  tflstinction,  call 
St.  Theay  10  find  the  greatest  hei^t^  tbe  centre  of  gravity  of  the 
modal  can  be  lidsed  above  the  bottom  without  oversetting  (celled 
by  the  Frendi  miters  on  naval  architecture  the  metacentre),  n 
30°  :  X  or  -90758  ::  radina  :  1-8152,  or  the  height  of  the  meta- 
centre  above  the  centre  of  gnvi^,  which  call  y.  Then  2  inches, 
the  tteight  of  tbe  diodel's  centre  of  gravity,  amed  to  1-3152,  the 
atiai>  3^153  is  the  idtitude  of  the  metaceDtre,  according  to  this 
experioieM,  tlooK  the  battbm  of  the  model.  By  the  same  process 
Aa  height  of  Ehe  metaceotre  ttas  obtianed,  when  the  experiment 
urn  HMide  at  10°,  15'',  fXP,  2S>\  To  ascertain  more  exactly  the 
h^ght  of  the  iBBtacenbe,  the  centre  of  gravity  of  the  figure  was 
itu^.  li  Elxper.  2,  tlie  height  of  the  centre  of  gravity  was  raised 
to  3'35  inches  above  the  nnder  side  of  the  6gure ;  and  in  £xper.  S,- 
to'  3  inches.  By  these  two,  tl>e  accuracy  of  tha  first  experiment 
was  corroborated.  Three  heights  are  thus  obtained.  But  from  the 
mutvoidable  inaccurate  to  which  experiments  are  liable,  these 
numbers  differ  j  therefore  tnke  the  mean  of  the  heights 'of  the 
metBcentre  thus  determined*  But  as  these  means,  when  compared, 
are'  found  neither  to'increase  nor  decrease  in  a  regular  manner,  take 
the  diffhrences  between  each  set  of  experiment^ ;  and  then  take  the 
mean  of  all  the  diflbrences,  and  examine  which  of  the  differences 
most  nearly  coincides  with  the  mean  dif&rence,  The  two  espcri- 
ments  whose  difference  Is  the  nearest  to  tbe  mean  difference  are  to 
be  ctmaidered  as  the  best.^ieriinents;  Then,  by  adding  and  sub- 
tracting the  mean  common  difference,  the  whole  will  be  brought 
iuto  a  regular  series,  and  the  irregularities  corrected.  The  following 
example  will  mot*  clearly  explain  the  process.  In  Table  3,  are  set 
down  the  various  heights  of  the  metacentre  at  every  angle  of  incli- 
nation, as  determined  by  Exper.  1,  2,  and  S;  and  the  fourth  hori- 
zontal line  contains  die  mean  results.  In  the  eighth  right  hand 
vertical  column  are  placed  the  differences  of  the  mean  heights. 
The  mean  of  the  five  differences  is  -0538.  The  nearest  difference 
to  this  number  is  "0584,  which  is  the  difference  between  the  mean 
height  of  the  metacentre  at  15°  and  20°.  By  taking  the  mean  of 
the  olperiments  at  ISP  and  20*,  35995  —  3-6579  =  3-6287;  an* 
adding  and  subtracting  half  of  '0538  (which  is  -0269]  to  3  6287, 
the  numbers  3-6556  and  3-6018  are  obtained,  which  an^  the  cor- 
rected heights  of  the  metacentre.  llien  by  adding  -0538  to  3-6556, 
and  subtracting  the  same  from  3-6018,  the  corrected  altitudes  of  the 
metacentre  are  obtained,  which  are  set  down  in  the  last  column  on 
the  right,'  By  subtracting  tbe  altitude  of  the  model's  centre  of 
gravity  from  these  numbers,  a  more  accurate  value  of  ^  is  obtained. 
(See  Table  4.J  Thenwith  the  valneof^,  and  the  angle  of  inclina- 
t{<^  of  the  model,  the  length  of  x  is  obtijned.  This  number  mnl- 
tifi^ied  by  559-06,  the  wei^t  of  the  displaced  water,  gives  the 
momttntiim  of  the  stability.  This  number  divided  by  the  length  of 
Ifever  wtdcb  tnolined  the  model,  gives  those  nnipbers  callM  tbe 
regular  series ;  and  according  to  the  agreement  or  non-agreemeot 
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of  these  nuEnben  or  weighti  with  tbe  experimcDted  mnnber  or 
weight  which  inclined  the  model,  a  judgment  may  be  formed  of 
the  accuracy  of  tbe  experiments.  See  example  in  the  experimenta 
with  model  1,  in  the  first  page  of  the  tables.  Having  shown  the 
manner  of  making  the  experimental  I  shall  proceed  to  examine  the 
first  theorem. 

To  find  the  momentum  of  the  section  of  water  of  models  1,  S, 
3,  5,  and  16,  the  momentums,  by  experiments,  of  these  modeli 
Were  compared  together.  These  bodies  had  the  same  length, 
breadth,  and  depth;  except  model  16,  which  was  only  half  the 
length ;  and  each  of  them  were  immersed  in  the  water  4*5  inches, 
or  half  their  respective  breadths.     The  centre  of  gravity  of  1,  2,  S, 

'  was  rabed  2*25  inches  above  the  bottom  of  the  mtrael;  and  of 
models  5  and  iti,  3  inches ;  or  at  the  same  point  as  tbe  centre  of 
gravity  of  tbe  displaced  fluid.  Suppose  the  stability  to  be  as  some 
power  of  the  area  of  the  horizontal  section,  then  A"  j  a"  ::  S  :  j ; 
A  representing  the  area  of  tbe  horizontal  section  of  parallelopipedon 
equal  to2t5;  and  a,  the  area  of  the  ellipsis  equal  lo  1G8;  S  being 

,  the  momentum  of  the  parallel<^ipedoa  (when  the  inclinatKHi  was 
5°)  equal  to  60-624  ;  and  s,  the  momentum  of  the  ellipsis  (at  the 
same  angle  of  inclination)  equal  to  36*47.  The  required  power,  or 
exponent,  or  the  value,  of  m,  is  =         a  — "lo — * 

D  nine  of  cip.  m,  SOOSOv 
In  the  next  place  compare  the  rhombus  with  the  parallelopipedon. 
It  is  evident  the  former  is  precisely  half  the  area  of  the  tatter;  and 
by  comparing  the  experiments,  nearly  the  same  result  is  obtained  as 
with  the  ellipsis ;  namely,  when  the  centre  of  gravity  of  tbe  body 
is  situated  in  the  same  point  as  the  centre  of  gravity  of  the  displaced 
fluid,  the  stability  is  as  the  square  of  the  sur&ce,  the  momentum 
being  nearly  ^  of  the  momentum  of  the  parallelopipedon,  as  ap- 
pears by  the  subjoined  table : — 

s>       icp       iifi      Vf>      iSf      aifi 

S-O0e«,  S-0033,  l-e»05,  l-OOSe,  I-MIS,  I-S968;  mean  rilne  of  »p.ni,l -9945. 

Model  16  being  but  half  the  length  of  model  5,  tbe  momentum 
of  model  1 6  must  he  doubled  when  compared  with  model  6.  The 
talue  of  m  is  as  follows ; — 


9-17T9,  S-1318,  e-f)M«,  S-OSW,  1-986!,  l-9334{  mean  »1n«  of  evp.  m,  S-QSBt.' 

The  momentum  of  model  5  is  greats  or  less,  «&  tbe  centre  of 
gravity  falls  short  or  exceeds  3  inches  above  the  bottom  of  tbe 
modeL  From  these  results  of  the  value  of  m,  it  appears  extremely 
probable  that  tbe  momentum  of  all  figures  is  in  proportion  to  the 
squares  of  tbe  area..  TbiscoaclusioQ  froiB  experiments  corToWatei 
the  first  theorem. 
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By  examining  the  expNiments,  the  result  of  those  with  model  1 
at  an  angle  rather  lets  than  30°  agnes  with  the  second  theorein. 
The  result  t^  those  with  model  4  show  the  theorem  in  excess,  or 
ttie  angle  of  inclination  must  be  mcn«  than  SO*  to  agree  with  it. 
Hesult  of  experiments  with  model  8  nearly  agrees  with  the  second 
theorem  at  sn  angle  of  25°;  and  result  with  model  9'agrees  at  sa 
angle  rather  less  than  20°. 

By  experiments  with  model  16,  it  appears  that  the  third  theorem 
is  erroneons,  because  in  no  instance  could  the  melacentre  be 
elevated  so  high. 

Experiment^  with  models  11  and  12  show  thb  (bunh  theorem 
will  not  coincide  with  experiment,  unless  the  angle  be  more  than 
30".  Elxperimenta  with  model  IS  nearly  agree  with  theorem,  but 
the  expenments  are  still  minus.  Model  14,  at  an  angle  of  15°, 
nearly  agrees  with  the  theorem ;  and  experiments  with  model  13, 
at  an  Bo^e  between  lO'^and  15°,  agree  with  the  theorem. 

Tkeorem  Fifth. — To  ascertain  the  law  of  stability,  or  how  much 
.  more  sail  a  vessel  will  carry  by  augmenting  the  breadth,  compare 
pRrallel(^pedons  1  and  4,  1  and  8,  8  and  9,  7  u>d  9,  idso  models 
16  and  17,  17  and  18,  I6andl8.  Suppose  the  stebility  to  increase 
or  decrease,  aceording  to  some  power  of  the  breadth,  B I  represent 
the  breadth;  Si,  the  n^omeotum  of  the  stability,  asB":  i^  ::S  :* } 
,,  .        .1         I^K-  9  —  Los- 1 

the  exponent  «.  «  =  lo,.b-l4.*- 


S-8B3  l-SSD  l-aai 
3-48S I-4SS  S-4T8  3-610 
3-S8S  l-fiOO  S-639 
MSS^-8S3  S-993  i-Ml  e-96T 

i-480  f%*A  Mies  i-eSO  NTS 
S-e75e-663|8-8Tl 


land  4,H(aq3-449aftlKvartD»vBlB«af ■) 

I  nod  e,  3-S16 

lud  9,  S-SU 

TaDd  S.  3-S66 

laaodlT,  8-i54 

Iflaodia,  8-996 

n  Mid  18.  B-6Q1 


By  the  above  table  it  appean  that  the  stability  of  a  paialle^)!- 
pedon  increases  in  a  greater  proportion  than  the  cubes  of  tfi* 
breadth,  and  that  the  stability  of  models  16  and  1 7  increased  in  a 
greater  proportion  than  the  cubes ;  but  the  stability  of  models  16 
and  18  was  less  than  the  cubes;  and  the  stability  of  models  17  and 
18  was  still  less  than  that  of  models  16  and  18. 

He  truth  of  the  sixth  theorem  is  corroborated  by  referring  to 
the  experiments  made  with  model  16  at  an  angle  of  nearly  20°,  tha 
centre  of  gravity  bang  at  3  inches ;  and  to  experimente  with  model 
90  at  an  ai^le  of  nearly  20°,  the  centre  of  gravity  being  at  6  ipches. 
The  subility  of  model  16  is  greater  than  the  stability  of  model  20 
from  1&°  to  &°,  but  leas  from  20°  to  S0°. 

That  theorem  seventh  does  not  agree  with  experiments,  will  be 
seen  by  expcriiaenti  n»de  with  looaels  1  and  8,  1  and  9,  8  and  3, 
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l(i  gad  If,  17  an^  18,  16  ami  18,  ConpaK  the  expeiiawMs  jfinie 
with  models  1  and  8  at  5%  m  ;=  ^^^o'-'u,  a^  ^.2-?77. 


I  and    8,  Mean  of  tte  taloei  of  m,  3'450; 

I  ^ud    »,  ....  II  .    I  .  I    ..  -T..-,.-...  »-»98. 

8  and    9,  — - — r— -! — . .-. —  SMfl, 

16  aad  IT,  -^ ^ _  8'OSS. 

16  and  18,  . — .  -i- -^ — i-BO*, 

n  anj  IS,      ■  -ii.        ir     ,1  .^  fWl. 


The  vertical  sectioo  of  modeli  11,  12,  13,  14,  1&,  u  Vi  ellipsis, 
>rfaich.  is  not  a  bad  form  for  the  nudaiap  b«id  of  a  iargs  ^ip  «r 
yetstl  of  burtheu;  and  the  .ezperimenti  with  these  bodies  were 
made  f(«-  the  purpose  of  ascertaining  the  rcsuk  of  iacr^witig  tlM 
breadth  and  diminiahiDg  the  draft  c^  water.  By  inepeoting  the 
tables,  the  fbllowing  conduiions  are  drami.  By  con^rStij^  the 
experiments  with  model  1 1  and  model  13,  it  appears,  in  Exper,  I 
■OK  2,  when  tb^  ceotre  of  gravitjr  of  each  model  is  placed  at  the 
Bame  distance  fiom  the  bottom,  that  model  U  bad  the  greal«r 
ability ;  but  by  Exper.  3,  it  appears  that  when  the  centre  of  gravity 
of  eaeh  model  was  raised  to  the  surface  of  the  vater,  mofj^l  IS  hii4 
the  advantage  in  stability ;  and  as  the  centre  of  gravity  rises,  the 
stability  of  model  13  may  exceed  that  of  model  1 1  by  more  than 
any  assignable  quantity.  With  the  view  of  deducing  some  practical 
advantages  from  these  experiments,  it  will  be  necessary  to  fix  tJie 
centre  of  gravily  at  some  point,  that  in  all  probability  may  not  be 
widely  different  in  piacttce,  and  which  is  iiqiposed  to  be  at  the  sur- 
face (rf  the  water;  previously  observing,  that  a  semicircular  forqa  Is 
totally  rejected  from  practice  when  the  centre  of  gravity  Is  n^r  the 
water  line ;  for  althnugh  this  shape  has  sufficient  stability  when  tbt 
centre  of  gravity  is  lOw  down,  the  stability  becomes  insensible  when 
the  centre  of  gravity  coincides  with  the  centre  of  the  circle.  Id 
&fise  experimftnts,  it  Ii  true  the  metacentie  &lla  short  of  this  dis- 
tance by  -^  of  an  inch.  This  deniation  arises  in  a  d^ee  from  tfae 
part  above  the  water  being  a  tangent  to  the  cwve  instead  of  a  oon- 
tiliualba,  which  cauaea  model  10  to  rise  out  of  the  water  as  it 
Inclines.  Model  1 1  has  its  breadth  inneased  precisely  as  much  u 
model  13  has  the  draft  of  water  ^mioished.  By  comparing  diose 
experiment!  tt^ether  in  which  thfloentieofgravky  is  situated  at  the  ^ 
surface  of  the  water,  it  ia  evident  that  nodel  13  has  more  stabi^ty 
than  model  11.  It  had  the  advantage  also,  wbei;  the  centre  ttf 
gssffity  was  situated  at  3  inahea  above  the  bottom,  ot  ^  ao  in^ 
below  the  surface  of  the  water.  Again,  by  comparing  the  experl- 
tnents  with  models  12  and  14,  the  draft  of  water  is  diminiihed  2 
inches ;  and  it  is  remaikable  the  dimiiialion  of  the  depth  has  the 
Sdvantage  io  stabijity  ever  the  jjutreasa  of  width,  thfi  ceptre  of 
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n«rit]F  in  both  ctaet  being  at  the  water's  surface,  and  the  naziemni 
&  At  aa  uigle  of  inclimtion  of  20°;  but  when  the  centre  of  ^vity  is 
situated  |  an  inch  bdow  die  surfa«  of  tlie  wftter,  model  12  has  the 
tdnratttge  from  li'^Aod  upwards,  as  appeared  from  eKperimeota; 
i>heii  the  dnfl  of  water  was  dctcreased  1  inch  more,  being  reduced 
toI'SnUhy  the  ttabiti^  waa  {acreased  but  little.  It  k  therefore. 
prafaahie  dnt  if  th«  biAlom  of  a  boat  be  a  &eiiii--dl^ist  and  tbft 
Uyp  sides,  or  the  part  above  the  water^  be  perpeadicuhr  to  the, 
faorizcm,  or  ponllel  to  the  plane  of  the  masts,  the  maximum  of 
stBbHity,  when  the  centre  oif  gntrity  is  M  the  load  water  linej  » 
nearly  ^  tf  tlie  behm.  FVoOi  whentx  it  appears  tliat  gieat  advao' 
tags  accrues  by  reducing  the  depth  rather  than  incre&ung  the 
breadth  of  boats  designed  for  shoal  water ;  as  the  latter,  uader  the 
thnits  sbove-mentiDned,  are  not  only  stiflfer,  but  lighter,  and  ^ 
course  more  easily  tran^x)rted  from  place  to  place.  But  as  vessels 
with  a  shallow  draft  of  water,  unless  very  long,  are  leewardly  under 
tail,  I  kndw  of  no  contrivance  to  obviate  this  defect  comparable  te 
Admiral  Schank's  ingebiotis  invention  of  the  sliding  keels. 

Model  19  shows  by  experiments  that  if  those  partsoF  the  vessel 
above  the  surfece  of  the  water  incline  inwards,  the  stability  is 
dimiuished.  In  experiments  with  models  11,  12,  and  13,  the 
metacetitre  rises  as  thfe  angle  of  inclination  increases,  Inexperi-i 
mcnts  with  models  14,  15,  16,  17,  18,  and  19,  the  mctacentre 
Ibwen  as  the  angle  of  iocUnatiob  increases.  In  experimeDts  with 
Diodels  20^  21,  23,>and  in  the  compound  figure,,  model  23,  the 
iBetacentre  is  stationary. 

Ptoai  these  experiments  it  is  conchuM  that  the  draft  of  water 
llMmld  he  f  of  the  breadth,  exclusive  Of  the  keel,  if  the  centre  of 
fltafity  aod  the  greatest  breadth  are  at  th$  sur&ce  of  the  water. 
This  nrc^'OT*''*^  would  answer  for  mea  of  war,  for  ships  heavily 
ti^yfea,  at  designed  to  carry  part  of  the  catgo  on  the  deck }  but 
should  a  ship  be  designed  to  carry  heavy  materials,  !t  should  b* 
narrower  and  deeper,  which  would  prevent  its  being  lEdMiuraome  at 
•ea,  and  less  likely  to  be  dismasted ;  for  broad  and  shalbiv  vessels 
ladea  with  heavy  materials  are  liable  to  lose  their  diasts,  from  the 
violeot  aad  jerking  motkn  to  which  they  mtist  tifcessarily  be  ex,- 
poatd  io  i^tated  waters,  as  their  centre  (A  gravity  b  ntoated  nwdi 
beneath  the  turfiwe  of  the  water.  If  the  greatest  vertical  scetioa 
or  nudshtp-bend  of  a  vessel  be  a  parAllelbfiipedoli,  it  is  evidenti 
fnMn  experim«lts  with  model  9,  that  the  draft  of  *ater,  if  the 
eentre  of  gravity  be  at  the  smrface  of  the  water,  ratitf  beav  a  lesa 
{HDportion  than  ^  to  the  breadth :  and  it  is  Worthy  of  remark  that 
a  vtmi  «f  the  last-meotraned  sbnpe»  wb(in  the  de^h  td  wiiinb  H  is 
JMntetsedii  amall,  will  be  sufficiently  stiff'to  a  ACfftaiD  pent,  and 
owrtunai  suddenly  if  the  angle  of  inclinatiflo  be  inei<eesed,  wUch 
«M  the  OMe  with  model  8.  Immersed  3^  inches,  aod  ita  cemia 
of  grtvity  4^  inches,  it  bad  stability  at  dO°,  twt  overset  Mtddeoly  aA 
tS°.  The  cotNtraciors  of  the  Thames  tiargn  appear  to  be  stwible 
9l  U)i%  tad  make  the  vertical  section  friBOini  of  briu^^  which 
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prevents  their  oversetting,  when  so  light  that  the  angle  «f  the 
bottom,  by  the  power  of  the  sail,  rises  above  the  surface  of  the 
water.  It  is  not  perhaps  generally  known  that  a  mere  increase  of 
length  diminishes  the  resistance  of  the  fluid.  The  subjoined  table 
contains  the  resistance  of  a  globe  13*54  inches  in  diameter ;  and 
the  resistance  to  the  same  sphere  when  cut  in  halves,  and  length- 
f  ned  by  the  introduction  of  a  cylinder  whose  length  was  the  same 
as  the  globe's  diameter : — 


« 

3 

4 

t, 

RMiiluicF  to  globe  iD  lb) 

Ditto  frlobe  lengthetiFd  in  lbs.. . 

.   0-« 

1-58 
0-8S 

3-45 
1-99 

6-OS 
S-11 

9-88 
e-00 

13-81 

8'81 

18-34 

F 

8 

i 

10 

11 

18 

13 

|m 

Ditto  (lobe  leii|:lhcnfd  in  ib». 

88-98 
6-40 

28-eo 

81 -07 

S6-S5 
86  36 

48-31 
38-88 

4998 

38-38 

46-08I54-01 

15 

16 

17 

IS 

19 

Rniilaoce  to  globe  in  lb 

16-85 

86-14 

Tl-BB 

gT-4e 

81-65 

I08-W 
93-51 

)eo-56 

103-81 

IS3-0I 
115-93 

'  This  experiment  shows  the  advantage  of  length ;  and  perhaps 
because  the  water  by  striking  the  bow  or  fare  part  is  put  into  eddies 
and  whirls,  to  which  the  additional  length  gives  time  to  subside 
before  the  fluid  closes  in  behind.  I  look  some  pains  to  inquire  into 
Hm  character  (if  I  ma^  use  the  ej^ression)  of  a  veiy  long  sbip^ 
called  L'lnvention.  This  vessel  measured  on  the  beam,  or  broadest 
part,  27  feet  G  inches ;  and  on  the  lower  dedc  135  feet  5  inches. 
Capt.  Padrift,  the  Commander,  whose  professional  abilities  are  held  in 
irreat  estimation,  spoke  so  highly  of  this  ship's  good  qualities,  that 
I  am  conflrmed  in  the  c^inion  of  the  advantage  of  length.  In  the 
first  place,  the  stability  is  increased,  provided  the  centre  of  gravity 
is  not  raised ;  and,  secondly,  the  length  gives  an  opportunity  of 
apreading  greater  extent  of  canvass  low  down,  which  is  tantamount 
to  an  Increase  of  stability,  because  taunt  masts  have  more  eSect  to 
overset,  and  press  the  head  downwards,  than  to  increase  the 
velocity;  thirdly,  the  vessel  sails  more  smoothly  in  agitated  water, 
and  steers  better.  I  am  more  convinced  of  the  advantages  to  be 
derived  by  building  vessels  of  greater  length  than  b  now.  the  prac- 
tice from  the  constmctioa  of  a  vessel  under  the  direction  of  Earl 
Stanhope,  who  is  so'  justly  celebrated  tor  his  nautical  and  ipechar 
nical  knowledge.  '  The  sailing  of  a  vessel  depends  also  on  the  shape 
of  the  stem,  which  (see  Fig.  24),  if  it  be  upright,  and  the  bow 
shaped  like  a  wedge*  and  the  angle  of  incidence  between  9*.  or  10°, 
it  it  evident  will  divide  the  fluid  laterally,  part  gobg  to  the  right. 


zct,  Google 


181«.}  Or  the  StalilUy  of  Fetseh.  195 

aod  part  to-tb£  left;  but  if  the  atem  be  an  oblique  plane,  tbe 
water>  itriking  at  the  same  angle  of  !)°  or  10°,  is  forced  downwards 
under  the  vessel's  bottom,  instead  of  being  divided,  and  oftera  57 
resistance,  whereas  the  upright  stein  offers  62.  If  a  vessel  under  ' 
*ail  alwajrs  remain  in  a  vertical  position,  the  obliquity  of  the  stall- 
post  would  be  disadvanlRgeous  to  the  steering;  but  when  a  vessel 
mclines,  it  b  of  tnonoent ;  and  the  obliquity  should  be  greater  in 
■mall  vessels,  because  they  incline  more  when  under  sail  thai) 
larger  ships ;  for  suppose  a  vessel  to  incline  so  much  as  to  have  the 
deck  perpendicular  to  the  water  (or,  to  use  a  technical  expression, 
on  its  hettm  ends),  the  rudder,  in  that  case,  would  have  no  other 
ef^t  than  to  press  down  the  bead,  and  lift  up  the  stern ;  but  if  the 
stern  poet  was  inclined  afr,  then  the  rudder  would  have  power  to 
toTO  the  vessel.  The  good  or  bad  qualities  of  a  vessel  depend  greatly 
on  the  shape  of  those  parts  which  arq  immersed  in  the  water,  by 
the  healing  or  inclining  of  the  vessel.  Now  it  is  evident  that  the 
upper  part  of  a  vessel  may  be  upright,  or  parallel  to  the  plane  of 
the  masts,  or  it  may  project  outwards,  or  incline  inwards.  A  com- 
bioation  of  all  these  is  the  most  advantageous  for  lai^  vessels,  and 
it  should  be  observed  that  in  alt  ships,  especially  in  large  ones,  a 
oertcia  jwoportion  of  a  straight  line  near  the  surbce  of  the  water, 
termed  straight  of  breadth,  is  necessary  to  prevent  the  vessel  from 
rolltog  deep ;  for  if  a  constructor^  with  a  view  of  making  a  ship  of 
large  dimensions  stiff  under  sail,  should  make  the  extreme  breadth 
much  above  the  surface  of  the  water,  a  wave  by  striking  it  to  wind- 
ward would  cause  it  to  roll  to  leewai^;  and  when  the  sea  had  passed 
voder  the  bottcMn,  it  would,  by  acting  on  the  lee  side,  cause  it  to 
oscillate  to  windward.  This  double  action,  by  making  the  ship  roU 
deep,  endangers  its  being  dismasted ;  for  every  vessel  endeavours  to  , 
accommodate  itself  to  the  surfece  of  the  water  by  assuming  a  per- 
pendicuW  position  with  regard  to  the  fluid ;  for  this  reason,  it  is 
-  impossible  to  build  and  ballast  a  vessel  that  shall  be  easy  in  all  seas. 
A  ship  may  be  considered  as  a  pendulum,  making  a  certain  number 
of  vibrations  in  a  given  time  ;  and  if  these  vibrations  coincide  with 
the  set  or  undulations  of  the  waves,  I  do  not  see  what  can  prevent 
the  ship  rolling  to  8  great  extent,  on  the  same  principle  that  a  heavy 
bell  is  made  by  the  ringers,  with  very  little  force,  to  swing  the 
whole  circle;  and  navigation  would  be  much  more  dangerous  If  the 
cross  waves  did  not  check  the  rolling  of  the  vessel.  But  to  return 
to  the  shape  of  tipper  works :  should  the  sides  incline  inwards,'  the 
stability  would  decrease,  as  is  evident  by  the  experiments  with 
model  19.  By  the  sides  projecting,  the  vessel  would  be  wet,  be- 
cause the  gunwhale  iu  bad  weather  would  come  sooner  in  contact 
with-the  surface  of  the  water.  And  another  material  objection  to 
this  shape  for  vessels  which  lay  in  tiers  is,  that  the  pressure  would 
be  totally  confined  to  the  highest  part  of  the  top  tinkers,  wliich 
would  cause  them  to  break  oGT.  It  may  therefore  be  concluded, 
that  to  have  a  certain  part  straight  (say  six  feet  in  a  ship  of  the  line) 
inakes  the  ^hip  easy  j  that  by  tjie  sides  inclioing  inwards,  the  ship  U 
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readend  diy ;  fl&d  by  the  top  sides  projecting,  store  room  »  fifot 
cm  the  «ipper  deck,  and  less  breadth  io  the  duDnels  «  m]uisite  toe 
spreading  the  shrouds  which  sustain  the  DMsba.  Vessels  120  feet  in 
leqgtb  tiaviog  generally  thiee  masts,  it  would  appear  that  Teasels 
tsrice  that  kogth  should  have  a  greater  number ;  aad  so  in  all 
ptobobillly  tfaey  would,  but  for  l£e  idea  that  die  disadrantage  of 
^reading  less  canvass  when  goiJig  b^re  the  wind  wsS  ^e  conse- 
qiieDce  of  increasing  the  number  of  tnasts.  But  suppose  a  vessel 
M^iug  right  before  the  wind  seven  knots  per  hour,  and  by  luffing 
brings  the  wind  two  points  od  the  quarter,  the  vessel  now  sails  od 
tbe  hypotenuse  of  a  triangle  T-^  ifl  length ;  but  if  by  having 
nwre  ssih  draw,  the  velocity  it  increased  to  eight  knots  per  hour^ 
it  is  evident  time  is  saved,  and  the  objection  to  a  greater  number  of 
masts  obviated.  Then  the  masts  and  yards  would  be  lighter,  and 
^e  diameter  of  the  yards  smaller,  which  would  be  advantages 
attending  increasing  the  number  of  masts.  It  is  a  singular  foct  that 
by  inspecting  the  logbooks  of  the  East  Indiameo  100  years  back» 
their  rate  of  sailing  was  at  least  equal  to  that  of  the  Company's  ships 
at  the  present  period)  though  copper  sheathing  is  generally  intro-. 
duced.  From  models  of  the  men  of  war  built  in  the  reign  of 
Charles  II.  it  appears  that  very  little  impfovnnent  in  ptnnt  of  form 
has  taken  place  since  that  time.  It  is  not  improbable  that  a  greater 
simplicity  in  the  sliape  of  vessels  would  prevent  the  water  being 
thrown  into  those  numerous  eddies  nnd  whirls  which  retard  the  pre 
gress  of  the  ship,  and  injure  the  steering.  The  water,  when  it 
strikes  an  opposing  body,  endeavours  to  escape  by  the  shorteflt  roadt 
and  a  globe  offers  less  resistance  than  any  other  figure  of  equal  bass 
and  altitude. 

Sailors  and  laadamen  frequently  differ  in  opioioo  respecting  tba 
stowage.  The  seaman  lays  it  down  as  a  rule  that  the  'stellage,  ot 
'  iron  ballast,  should  be  placed  as  near  the  centre  of  the  Vessel  as 
possible ;  as  the  vessel  then  pitches  less,  and  rolls  easier,  than  it 
would  do  if  the  weight  was  extended  towards  the  head  and  stem, 
and  Bt  a  distance  from  the  kehon,  or  middle  of  the  vessel.  The 
kndsmea,  on  the  contrary,  assert  there  can  be  no  difference,  be-> 
cause  the  momentum  will  be  equal ;  for  instance,  suppote  a  pair  of 
scales,  the  beam  being  of  any  length,  and  tliat  a  2  lb.  weight  be 
placed  in  each  scale,  and  the  whole  made  to  vibrate,  it  is  evident^ 
provided  each  arm  of  the  beam  be  of  the  same  length,  the  mo- 
nentum  of  each  must  be  tbe  same>  otherwise  the  beam  would  not 
test  in  an  horizontal  posiUon  :  consequently  tfae  momentum  is  the 
same,  let  the  arms  be  longer  or  shorter.  Suppose  the  beam  2\ 
inches  long,  then  12  x  2  —  24  and  12  x  2  —  24,  the  momen- 
tum on  each  side.  Suppose  the  be&m  six  inches  long,  then  3x2 
s  fi  and  3  X  2  =:  6,  the  same  equality  as  in  the  first  instance ; 
therefore  the  landsmen  maintain  it  ia  no  matter  at  what  distanoe 
the  baillait  is  placed,  provided  equal  quantities  are  placed  at  equal 
distances  &om  the  centre  of  motion.  That  the  practical  men  aFa 
i^t,  and  the  theoretical  men  wron^  vrill  appear  evident  bam  tba 
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foliowiDg  consideratioDs.  Suppose  a  wave,  or  any  other  power,  to 
exert  under  the  botUnn  of  oie  of  the  Kales  a  force  equal  to  2  lb., 
it  is  evident  that  the  momentum  of  the  other,  or  descending  scale, 
wodd  be  24;  but  in  the  other  case,  and  under  the  same  circum- 
stances, the  momentum  would  lunoont  to  no  more  than  £,  because 
the  length  of  the  descending  arm  of  the  balJaace  was  only  S  inches, 
or  a  fourth  part  of  the  length  of  the  former  case.  This  actually 
takes  plitce  to  a  certain  extent  when  the  head  of  s  sbip,  after  being 
lifted  by  a  wave,  falls  into  the  hollow  ot  trough  of  the  sea ;  aod  the 
same  reasoning  applies  to  the  rolling;  eoDsequently  the  motion 
round  the  longer  ask  of  the  vessel  will  be  less  when  the  guas  are 
boosed  than  when  run  out ;  and  could  the  whole  weiglS  of  the 
Wswl  be  conceotTAted  to  a  point,,  the  oscilktjons  would  he  die  least 
possible ;  but  thb  mode  of  stowage  would  inevitably  spoil  the  vessel, 
by  causing  it  to  bend  downwards ;  therefore,  to  preserve  the  shape, 
the  lading  should  be  so  dbposed  that  the  weight  put  on  board  each 
part  of  the  hull  exactly  equal  the  wei^t  of  the  displaced  water. 
Much  calcuistion  might  be  saved,  aod  verv  useful  conclusions 
drawn,  if  actual  models  of  ships  were  subniittea  to  the  snne  process 
as  the  models  us«l  in  these  experiments.  It  would  be  requisite  to 
find  the  weight  of  the  displaced  water  by  calculation ;  and  this  may 
bQ  dtuie  sufficiently  accurately  from  a  draft,  as  J  bad  a  coavjocing 
proof,  having  spent  many  days  in  measuring  and  calculating  the 
capacity  of  an  SO  gun  ship  while  on  the  stocks.  I  found  the  dis- 
placement of  the  w^ter  was  3343-^  tons  of  rain  water,  or  3434^'^ 
Umi  of  aalt  water,  the  specific  gravity  of  rain  water  being  to  that  of 
salt  water  as  1000  is  to  1027.  I  ^^  favoured  with  the  tonnage  of 
the  same  ship  calculated  from  the  draft,  end  the  difi«rence  was  only 
20  tons,  which  amounts  to  rather  more  than  an  inch  in  the  draft  of 
water  wlien  the  ship  is  loaded,  it  requiring  18W  tons  to  bring  dowa 
the  vessel  one  Inch  in  gah  water. 

Model  1,  A  parsUeloiiipcdon.  Length,  24  inches.-  Breadth,  9 
inches.  Total  depth,  7t  inches.  Imiaeruoi],  4f  inches.  Weight 
of  water  displacea,  559'0€  oa. 
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8-6077  S>8535  3-7S1S 

s's-Ufizs-Tiei 

3-499S3-571S  3-6189  3'6T4l!s-14e9 


S-5»4:s-6Hfl!5'7!e5 


80°    afferencM. 
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3-6013 
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j        ISO        I        80»       I       S5»       I        30»      ^  Anjl*.  of  iDcliMtto*. 
Eipcr.  I.— Height  of  Cenire  of  GrsTltj,  S  Inchet. 

■7094    I      1-763S    I  Value  of  y. 


I -4912    I 
0-1302S 
72-S0« 
8-9146 


1_MI8  I      1-8556    , 

0-4146         0-90685        0-78843        0-8816  Voloe  nC 

831-77  I  SIS'SI        I  403-88  498-87  Homeolaa. 

9-8783  I    18-673  16-168      |    19-731  lUpilM-  Berio. 


1      I-S980 
0-8854 
186-01 


Eiper.  8.— Height  of  Centre  of  OrkTltj,  8-8S  iochn. 


1-3518   I 
0-3499 
191-60 
1-9094 


1-4056    I      1-4594    I 
0-48074        0-61677 
i«S-76  .       344-61 
lO'SeS  13-943 


iValne  of  j. 
V&tue  of  a. 
MonentDiD. 


0-494S 
(MM04 
84-080 
10041 


Exper.  3.— Heigbt  of  Centre  of  Gn* Ky,  9  inches. 
O'MSO   1      0-8018    I      0-0556    |      0-7094    I      0-7638    I  Vklue  of  p. 
O-Ogsie        0-15576        0-SS483        0-8B980        0-3816      Valoeofx. 
53-800  87-018        185-36  161-01        I  813-34  Momentmii, 

8-8185    I      3-631S  6-3«76  6-9895    [  ,  S-B96S    |  nrtnlar  Seriet. 


3-4H8   I      S-H80    |     3-6018   |      3-6550   |      3-1094    |     3-7638    |  Uctacntreb;  eipor. 
Met^ccntre  bjr  H.  Bonfoet'*  Umotcv,  3-7500. 


Enwriments  with  ellipsis.  (See  model  2.)  Len^h,  24  inchea. 
Breadth,  9  inches.  Total  depth,  7^  inches.  Immersion,  4^  inches. 
Weight  of  water  disphced,  439*09  oz. 


15°     I      900     I     S50     I      30°      I  AnglMofinciinatloB. 
lelgiit  of  Centre  of  GraTily,  8  iDcbn  aboTe  tlie  bottom. 

3'440  j  Mctacentre  in  ewb  up. 


I    10°   ! 

ZxpttA.- 


Exper.  2.— Centre  of  Gravity,  S-SS  Inches 
96-41    1 16-83    1119-09    I  IM-49    ]  818  07    ]  861-33    |  MooenlDD. 
Eiper.  3. — Centre  of  Gravltj,  3  incbea. 
1-16    1  19-09    {    33-85    [    61-86    |    T3'89    {    9667    ]  MomcDtom, 


Exp^ments  with  rhombus.  (See  model  3.)  Leneth,  24  inchea. 
Breadth,  9  inches.  Toul  depth,  J^  inclies.  ImmersiOD,  4^  inches. 
Weight  of  water  displaced,  282-66  oz. 

&o      j      io<>      ^     159      I      8(r>      I-     25°      i     30°      I  ABi^oflBcUBstion. 

Exper.  l.-^>nlie  of  Gniitj,  S  inche*. 
S'STt  I      S-aes  li     »»1S  [      »-«U  1      S-SU  1      S-9Tfl  l  WelMeDlre. 
S1-4S   I    'IS-8'1    t  M-ae    I'  W3i    I  lM-08    I  IST-M    |  MuiMnitniil. 

Eiper.  3.— Ccntw  vf  (^wjty,  t-35  iodiei, 
IS-OT  )  3H»  i  »9»   I    6T-40   |   SS-69   |  I06-10   |  Momentaoi. 

Experiments  with  parallelopipedon,  (See  model  4.)  Length, 
34  inches.  Breadth,  44-  inchffl.  Total  depth,  7t  inches.  Immer- 
sion, 4^  inches.    Weight  of  water  displaced,  279'53^  oz. 

60      I      10=      [Ur^      I      ao»      I      95"      I      30*      |.«g^MoflDcliM(ioii, 

Eiper.  1. — CcatreofGravU;,  1-45  inch. 
2-«i.\.     8-«361      9-4S8I      2'309|      2-5S1  t     ffSSS  I  M«Mriilre^ 
M-9S    I    50^301  1  'T5-8I    {  101-30   j  ISS'SS    ]:  151'3S    |  HomBntusi. 

Eiper.  a.— 4>iiti«  of  Giuity,!-3S  !iicli«, 
S«    I    llrM    I    n*e    Ii  S4-8I    I    32-M   I    39*53    |  MDmimtiut    - 
Metacenlre  b;  U.  BoDcna'i  (tKomn,.  2-699  incliei. 


Experimenis  mith>  rhombus.     (See  modbl  5i}     The  middle  of 
the  immersed!  part  of  the  model  is  a  right  snele  triangle,  which 
ftnnioates  at  each  extremity  in  a  right  line.     Length,  2t  inches. 
Jtraadlii^  9  inches.    Total  d^th,  74- mehes.  IniDflrsion,  4^  incbec   . 
Weight  of  water  disjdaoed,  140-56  oz. 

BO      I      10°    '    I.     15°     [.    aoo     I      85°     I      30C     I.ADsloonncliiMtiM).' 

Bxper.  \.,-^^tn  of  Gmity,  S-SS  Incbct. 
4-1T4  I      4-114  ]      4-174  I      4-174  |      4'n*f.    4-1T4  I  Mrta«e«rfc. 
SI-57    I    4fi'9e    I    68-99    |    9S-49    |  114-39    |  135-33    j  HementoDt. 

Exper.  8. — Centre  of  Gnirity,  3  incbei, 
14-3S    I    S8-6S    I    43-TI    |    50-43    [    69-73    |    62-50    |  MomentniD. 

Exper,  9,— CcDtre  of  Gravity,  3'SO  incbn, 
8-S6    I    16-45'  )    S4-63   |    3C-40    }    4043    |   47-39    |  MoMentul.. 

Experiments  with  rhombus.  (See  model  6:)  The  immersed 
part  of  the  model  !s  an  inverted  pyramid.  Length,  24  inchea. 
Breadth,  9  laches.  Total  depth,  7-^  inches.  Immeision^  4^  itiches. 
Weight  of  water  disphiced,  93*75  oz. 


zct,  Google 
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SP      I     10>     I      \Bf     t     W      i     9Sf>     \     aCP      IA<eloiofindiBMfc.B. 
Bx|Mr.  t,---Cealra  of  Gravity,  ^lA  tacbn. 


11-85    I    S»t4    [   48-lT    i   U-8«    |    TW4    [   80-T9    f  MaoMtiKk 

Bzper.  a— CcDtre  af  Gnvit;  4-50  incba. 
C-45    I    ia>4»   I    SO-ST    I    S4-T9    |    eT-lT    |    98-M    f 


Experiments  with  paratlelopq)edoD.  (See  tnoifel  7-}  Lengtb, 
12  iucbes.  Breadth,  9  iaches.  Total  depth,  7t  inches.  Immef 
aon,  4|.  inches.     Weight  of  water  displaced,  279*53  oz, 

fid       |.U)(>)      15^      I      iff>     \     S5P      I      30°      [i 
Bxper.  t. — Centre  of  Grtvitj,  2  inebo. 
3-a09  [      3-5K  1      S-dSS  [      3-60S  ]      S-T4I  (      S-Sni  I  Hetaceatre. 
3tt-M   I    7M»    I  117:18    |  160-47    |  805-82    ]  851-f         "" 

,  Biper,  2. — CanfTeof  Gnwit7,  S-35  iDcbo. 
20-4S    I    (t3-fi&    I    99iM    I  130-57    |  ]15-7S    |  Sld-SO    [ 

'    Giper,  3. — Centre  of  GrsTity,  3  iochn, 
IS-18    I    ST-15    I    44-Ta    |    61'86    |    87-18    |  111-40    | 

Melacentn  by  M.  Bongiier's  tbeoreait  ^730  inchCH. 

.  Experiments  with  parallelopipedoa.  (See  model  S.)  Length, 
12  inches.  Breaddi*  10  inches.  Total  depth,  7^  inches,  im- 
mersion, 4^  inches.     Weight  of  water  displaced,  312-50  oz. 

»      I      100     I     IGP      I      SOo     I      SS°      I      90°      I  AnglM  of 

Eiper,  H. — Centre  of  OraTity,  S  Incbfs. 
3-ftSSI      3-9S9I      S'978l      4-026  I      4-008  1      4-194  I  Metacenlrc 

fis-so  jios-co  lisam  jsis-ss  |  8Tt-15  \3i2-r  '" 


Bxper.  2.— Cemra  of  Graiily,  8'25  incbek 
war    I    92-48    ]  139-10    I  18985    ]  344-13    j  30383    |  MomeatiiM. 

Eiper.  S.— Centre  of  Gntvily,  3  Incba. 
S3-BS    t    Bl'73    I    79-09    |  109-70    |  14509    |  186-U    | 

UetaccBtre  by  H.  Bouguer'i  theorem,  4-109. 


Experiments  with  parallelt^pedon.  (See  model  9.)  Lenffth, 
12  inches.  Breadth,  1 1  inches.  Total  depth,  7t  inches,  ui- 
DiersioD,  4^-  inches.    Weight  of  water  displaced,  S43'75  oz. 


^tv  Google  
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5°      I      10°     1      15°      I      S0»     I      «5°      I      30°     I  Ancla  of  indinstioB. 

BipcT.  1,— CcDtre  of  Gravitj,  2  inclies. 
4-39S  I  '  AtaS  1      4-4«l  I      4-584  [      4-6ST  I      4789  I  aeUc«ili«. 
Il-eo    JI44'S9    jSlS-92    ]  SSS'TO    |  3Sr6T    |  4T9-43  'j  Mi 

Exper.  S.— Centre  of  Oravily,  S'Sft  inchn, 
e4-lB   I  129-66   I  196-68    |  S67-31    |  345-35    |  436-46 

Exper.  9, — Gentry  of  Gnoilj,  3  inches. 
«■«   I    84-89    I  129-H5    |  n»-19   ]  23640    |  307-55    | 

Metacentrc  by  H.  BangiKr*»  theorem,  4-491.  , 

Experiments  with  semi-cylinder.  (See  model  10.)  Length,  13 
inches.  Breadth,  9  inches.  Total  depth,  74-  inches.  Immersion, 
4^  ioches.     Weight  of  water  ;(iisplaced,  211-05  ox. 

5°      I      10°     1      15°     I     20°      I      25°     I     30°      |  AnglM  of  lacUiwti<i& 

£iper.  1.— Centre  of  Gravity,  2-25  indiei. 
4-406  I      4-406  I      4-408  I      4-408  I      4-406  1      4-406  1  Mettceotre. 
41-53    I   »2-7S    I  123-35    |  163-00    1 201-41    1 238-29   |  MoraeMom. 

Eiper.  2.— Centre  of  Gravity,  254  inches. 
35-95    I    71-G3    |  106-T6    |  141-08    j  174-32    ]  906-24    |  MomeDtnm. 

Exper.  S.— Centre  of  GraTity,  9  inches, 
ST-09   I    53-97    |    80-44    |  106-30    |  131-35    [  155-40    j  Momcntnm, 
Hetacentre  by  it.  Bougner's  theorem,  4-50. 

Experiments  with  elliptical  prism.  (See  model  11.)  Length, 
.  12  inches.  Breadth,  10  inches.  Total  depth,  7^  inches.  Im- 
mrsion,  44  inches,     \yeight  of  water  displaced,  245-45  oz. 

S"      I      10°     I     15°      I      20°     I     25"      I      30°      i  Ao(lei  of  inclination. 

Exper.  1.— Centre  nf  Gravity,  2-35  inches. 
4-707  I      4-735  I      4-764 1      4-793  1      4-821  I      4860  I  Metacentre. 
52-56    110594    |  159-78    1 8I3-4T    126673    [319-09    ]  Mome-Uni. 

Exper.  2.— -Cenlre  of  GniTily,  3  iaehrs. 
36-5«    I    73-97    1118  08    I  160-51    1188-95    |  227-05    |  Momentum. 

Exper.  3.— Cenlre  of  GriTity,  4-50  inches. 
4-427  I    10-04    I    16-78    1    84-57    |    3333    ]   .42-95    |  Momentum. 
Melacenlre  by  M,  Bonguer'i  tbeorem,  4-896. 


Experiments  with  elliptical  prism.  (See  model  12.)  Length, 
12  inches.  Breadth,  II  inches.  Total  depth,  7^  inches.  Im- 
mersion, 4^  inches.     Weight  of  water  displaced,  2C3  85  fa. 


1816.]  On  the  StaUUhf  of  Fessels. 


Sf      1      10°     I      ISO      I     SO"      1      SS"     1     SOo      lAnglesofiocIiwition.' 

£iper.  1.— Centre  of  Gravity,  SSS  incbn. 
S-15S  I     5-IS5  I      S-SIT  I     5-248  I      5  280  I      5-S12  1  Metnienlre. 
88-88   |15T*53    |  SOT -81    1ST6-74   |  345-56    j  413-1I    |  MonieDtnm. 

Exper.  8.— Centre  of  GntTit;  3  incha.  , 
H-65   |]0i-39    I  154-83    [801-52    |  96005    |  31]-3ff   |  Momentnni. 

Expcr.  3.— CniiTe  of  Gravit;,  4-30  Incbet. 
1V3T    I   38-10   I    50-07    |    69-07    ]   89-02   1 109-54    |  Honentinn. 
Metaceotre  by  M.  Bongner'a  tbeorera,  ft-S33  inchca. 

Experiments  with  elliptical  prism.  (See  model  IS.]  Length, 
12  inches.  Breadth,  9  inches.  Total  depth,  £j.  inches.  Imoier- 
aionj  Scinches.     Weight  of  water  displaced,  171*80  oz. 

I*      I      I0«     I      15°      I      80>     I     25°      {      30°     {  Anflo  of  indiiwii^. 

Exper.  l.—Ceotre  of  (3^vity,  8-35  incbes. 
4^21     4-S8T  I      4-308 1-    4-3161      4-3311      4-34<  1  MetRcentre. 
30-88    I    aO-TT    I    91-83    |  18l'-41    |  151-00    [  ISO-OS    [  MomeDdun. 

Eipcr.  2.— Centre  of  Graviij,  3  iDches. 
19-05    I    38-39    I    S7'ST    |    77-34    |    96-64    |  115-60    {  Momeotno. 

Biper.  3.— C«nlre  of  GmVlly,  3-50  inchn. 
11-56    I    83-41    I    35-64    |    47-OS    |    6044    [    1S-6S    |  Moaundm. 
Melacentre  fay  M.  Bonguer'i  (heorem,  4-857  incbcs. 


Experiments  with  elliptical  prism.  (See  model  14.)  Length, 
12  inches.  Breadth,  9  inches.  Total  depth,  5^  inches.  Im- 
mersioo,  2^  inches.     Weight  of  water  displaced,  122-72  oz. 

5»      I      10°     I     )S°      I      80°     1      23°      I      30°     I  ADglei.ef  iacliDatioa. 

Eiper.  1,— Centre  of  Gravity,  1-50  inch. 
4-T06  I      4-B8I  I      4-616  I      4-578  I      4-587  I      4-482  I  Metaeralre. 
39-ST    I    66-41    I    98'98    |  128-98    |  15698    |  188-98    |  Memenlum. 

Eijier.  8.— Centre  of  Gravity,  2  inchei. 
88-94    |.  56-77    |    83-10    {  107' 94    {131-05    |  158  30    |  MonuDlon. 

Elper,  S.— Centre  of  Gravity,  2-50  incbei. 
S3-S9    I    46-00    I    67-82    |    S6'9S    |  105-18    {  181-68    [  Momenlnm. 
Metateotreb;  M.  Bongner'i  IheaTcm,  4-600  Inehct. 

Experiments  with  elliptical  prism.  (See  model  15.)  Leoglb, 
12  inches.  Breadth,  9  inches.  Total  depth,  4^  inches,  ua- 
mersion,  I^  inch.     Weight  of  water  displaced,  73*63  oz. 
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On  Ma  SiabiiUy  of  Feaeh.  [M4BOH, 

1     lijo      ]      80°     I      )»=      I      3(l»     I  Aatfa  ^f  iDcliDBltgn. 
Eiper.  1.— Cenlre  of  Gravity,  1-50  iqch, 

Mets 
lloncBhiai. 


618T  1      B-BOi  1      6-517  I      6-«6a  I      5-05(11  Metacenlre, 
„  .^    1 \ =    1  111-18    I"-—    I"— - 


Eiper.  2.— Centre  of  Gravitj,  2  inchn. 
tS-18    ]    3X16   I   7S-49    |    SSST    |  101-62    |  118'SO    |  Moqiealun. 

Biper.  3, — Centre  of  Gni,Tit7,  S-50  incbea. 
S9'ST    I    4e-3T    I    62-Ua    I    15-97    )    eSM    |    QS'Sft   ]  MoineBloB. 
Vittactatrt  b}  M.  BoiiEaer's  Ibcorem,  0  iiKliei. 

Eimrinvn^  with  ngfat  angle  tiriattgle  pri^q).  (Se«  mo^  16.) 
hgW^  12  jpcb^  ^eadth^  9  int^hee.  Total  depth.  7i  ischfs. 
ImnierMOD,  4^  indues.     Weight  of  watfo- displaced,  1S977  <«• 

5°      I      10°     I      16°     I     aOP      I      8B°     I      SOP      I  Aogla  ftf  incUaaliifii. 
Eiyer,  1, — Ceolre  of  Gravily,  S'S5  inches. 


Eiper.  S. — Centre  of  Graiitj,  3  iiicbei, 
Sa-U    I    eS-18    I    eO-5S    |  llfi-T4    |  1S8-U    |  I57-U 

Exper,  3. — Ceolie  of  Grarity,  4-50  Incbei. 
U-U    [    2fl-3T    I    36-3S    I    44-M    |    4g-H    |   68-S 

MefaccDtre  by  M.  Boogner*!  IbeoTem,  ti  iDcbei- 

Experiments  with  triangular pnsD)'  (S«e  model  17.)  I^^gth, 
12  inches.  Breadth,  10  inches.  Total  depth,  7t  inchet.  lip- 
mrdon,  4^  inches.    Weight  of  water  displaced,  156 '26  07. 

so      I      lOa     I      1S«      I      29°     I     2&«      I      SO"      I  ADgla  of  iadinUion. 
Eiper.  I, — Centre  of  Gravity,  2-8C  inchn. 
'    t-im  I      £-953  I      e-ino  1      5-940  |      aaai  1     S-aSK  l  Melaceatre. 
E7-T0   |IOS>60   I  154-40    |  197-18    1238-48    1 880-10    [  Honeatan!. 

Exper.  3. — Centre  of  Gravity,  3  iicbei. 
4T'4»    I    fiS-SS    \lU-\t    I  157-11    I  LSS-Ue    {  S21-51    |  MumeitluM. 

Eiper.  3.— Centre  of  Gravity,  4'50  iqcbea.     ' 
H-OS   I   4T-SS    I    flS-50    |    7694    |    89-90    |  104-32    |  MoiM*ta|>. 

Experiments  mth  triangular  prism.     (See  model  18.)     Length, 

12  inches.     Breaijth,  II   inches.    Total  depth,  7?  inches.     Iqi- 

,  4^  inches.    Weight  of  wattv  djsplacedj,  I71'88  <&• 
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iSlfi.]  On  the  StaliBy  of  Vessels.  «Rt 

60      1      I0»      I     15»      I      20»      I      85°      I     30"      I  Angln  of  indiutiou. 

Eiper.  1.— Cratre  of  Ontit;,  843  inckn. 
1-116  I      »SSS  I      6-SdI  I      6-445  I      6-SM  I      6-339  I  MelacMfrk 
18-89    I  136-5S    I  193-58    |  346-61    |  £98-23    |  350-B4    [  Howntam. 

Eiper.  2.— CeatN  df  GM*lt;,  8  IMHet. 
tVaa   ]IM-|T    jlfiO'SS   IS0«-51    |  843-75   1 88618    |  UoncDlui. 

SxfKi.  3.— CcBtre  AfGrafiij,  4-50  Indwi. 
a»-I>   I    M-40    I    B3-48    IIU-33    |  194-T9    |  151-91    |  MMMMM. 


Exp^OicDts  With  model  19.  The  sided  itittlhe  inwanli  45^ 
LcBgtb,  12  Ibches.  Breadth,  9  itacfaes.  Tout  depth,  7|  iDchtts. 
ImmersioD,  A-^  inches.     Weight  of  water  displaced,  139-77  oz. 

.»>      I      IflO      I      1^     I      80°      I      85°      I      ^      I  Adglu  of  IwjIlDBllbl. 

Bxp«r.  I.— Centre  of  Gnivlry,  S-SS  \bA», 
5-544  I   '  5-fi40  )      5-om  I      4-8S0  I      4-Ttf5  I      4-T5S  1  Mclaustte. 
40-13    I   TS-5T    t   m-80   I  184-31    |  HS'dJ    |  )14-eS   |  nobchlub. 

Fjpn'.  8.-^€«D<re  ofGravilj',  3  luchrt. 
SO-99   I   54'3S   I   18-66   |   88-45   |  I01-S4   |  19S-43    |  Hi^DcntaBi. 

Eiper.  3. — Ceatre  of  GrSTlty,  4-SO  IftrDei. 
lS-73    I    11-B6    I    18-40   |  mtntlMlV  |  Moiieiitini. 

HelBccntTc  bj  M.  Boofner's  theorem,  6  iuchn. 


Gxperiitients  with  triangular  prism.  (See  model  SO.)  Length, 
1 2, inches,  fireadtb,  9  inches.  Total  depth,  12  inches.  Immer- 
sion, 9  inches.    Weight  of  water  displaced,  2/9*33  oz. 

5»      I      10°        I      15"     I      80°     I      85°     I      30°     ]  Antle*  oFiacltnaUon. 

Bxper.  I. — Centre  of  GrsTily,  5-75  inchei. 
1-216I      l-Siel      l-Siei      1-216]      1-216  1      T-SI8  I  MelacfBlw. 
35-18    1    Tl-IT    I  106-38    |  140-18    |  I13'8I    |  S04-SS    |  MoDentnm. 

Eiper.  8.— t^tre  of  Gravity,  6  iocbct. 
89-63    )   59-03    {    61-09    |  116-89    |  143-68    |  100-98    |  Momenlam. 

Eiper.  3.— Centre  of  Gravity,  O'SS  inchn. 
83-54    I    46-90    J    69-90    |    98-3T    [114-14    |  139-M    |  MomeDtom. 


Experiments  with  parabolio  prism.     (See  model  21.)     Liength, 
12  inches.     Breadth,  9  iocbes.    Total  depth,  7-^  inches.    Immer- 
«oo,  4-^  inches.    Weight  of  water  disphiced,  186'J5  oz. 
0  2 
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50     I    10°    I     15°     I     ao°     1     «S°     I     30°     I  Anglet  of  Inclliuidoa. 

Eiper.  t,— Centre  of  Gray  ity,  S'SS  ipchts. 
4-696  t      4-696  ]     4-696  I      4-696  |      4-6a6  I      4-696  I  Mclacen(r«, 
N-T3'  I    T9-1S    [llT-99    |.156-g3    |  192-61    [  237-M    |  MoDKOtoB. 

Exper.  2.— Centre  of  Graiity,  S*TO  incbet. 
33-48    I    66-U    I    96-89    |  1ST'S4    |  151-23    |  168'OS    |  UomeatDm. 

Eiper.  3. — Centre  of  GraTitj,  3  inctaea. . 
87-55    j    M-89    |    81-82    pOS'lS    |  138-60    [158-06    |  Momentnm.    . 

Experiments  with  prism  formed  of  cirvulai  segmeots.  (See 
model  22.)  length,  12  inches.  Breadth,  9  iocbea.  Total  depth, 
7-^  ioches.  ImiQersioD,  4^  inches.  Weight  of  water  displaced, 
178-22  oz, 

S°      I     10>    I     IG°     I     S0°     I     8^     I     30°     I  AiiBleiarinclinkUon. 

Exper.  1.— Centre  of  GraTit;,  8-85  iocha. 
4>6ei  I      4-S9I  I      4-891  I      4-891  I      4-891  | 
41-OS    I    81-14    I  181-84    |  161-00    |  198-94    ] 

Exper.  8.— f^ntre  of  Graiity,  S-S7  jpchek 
81-40    I    4S-5«   t    93-84    |  133-81    |  153-84    \  ISO-IS    | 

Exper.  S. — Centre  of  Gravilj,  3  indiei. 
S0-S8    I    S8'53    j    87-84    |  115-88    |  148-47    [168-54    [& 

Experiments  with  compound  figure.  (See  model  and  section  23.} 
Length,  12  inches.  Breadth,  9  inches.  Total  depth,  T\  inches. 
Immersion,  4\  inches.     Weight  of  water  displaced,  199*02  02. 

5°      1      10°     I     15°      I      80°      [     95°      [      30°      I  Aiislei  of  iacliaation. 

Eiper.  I. — Centre  of  Gravity,  8-085  incfaei. 
4-8731      4-873  I  '  4-873  [      4-873  [      4-87 S  [      4-873  1  Melaeentro. 
49-39    I    98-41    |  146-68    |  193-83    1 839-51    1 383-37    j  Momentnin. 

Exper.  8. — Centre  of  Gravity,  3  incites. 
38-48    I    64-78    |    96-46    [  137-47    [  157-50    [  18S-34    |  MoRwn(nm. 

Exper.  3. — Centre  of  Gravity,  4  incbes, 
15-14    I   30-16    I    44-95    |    59-40    |    73-39    |    8683    [  MMncndnn. 
Exper.  4.— Centre  of  Gravity,  4-50  iodiei. 
6-46   1    13-88    [    19-19    [    35-36    |    31-34    [    3708    [  Momentam. 

■  A,  B,  segment  of  a  circle,  of  which  E  is  the  centre;  B,  C,  being 
a  tangent  thereto;  the  angle,  B,  D,  C,  beipg26°34'.  (See  Plate 
XLV.)  • 
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■1S16.J  Circtttar  Appearonce  of  the  Ellipse.  205 

Article  III. 

A  Demonstration  thai  the  Ellipse,  when  viewed  iji  a  certain  PositvMf 
appears  circular.    By  S. 

(To  Dr.  Thomson.)  I 

SIR,  Ja».  8,  IMd.  ' 

It  is  well  knowa  that  the  circle,  if  looked  upon  obliquely,  will  be 
projected  into  an  ellipse ;  but  I  am  not  aware  that  the  convene  of 
this  proposition  has  been  demonstrated  by  showing  that  an  ellipsej 
if  viewed  in  a  certain  position,  will  appear  circular.  This  has  been  - 
established  in  the  following  theorems ;  but  it  was  not  the  prinMiy 
object  with  which  they  were  drawn  up.  They  were  occasioned  by 
the  wish  of  getting  a  scalene  cone  turned  truly  in  a  lathe.  Many 
good  workmen  assured  me  that  it  was  impossible ;  and  all  the  cones 
of  this  kind  which  I  have  seen  (with  the  exception  of  that  which  I 
am  about  to  mention)  have  been  cut  by  hand.  In  thinking  on  the 
subject,  it  appeared  that  the  best  way  would  be  to  get  a  cone  turned 
in  the  first  instance  with  an  elliptical  base;  but  here  again  I  met 
with  a  difficulty  which  was  not  surmounted  till  within  these  few 
months,  by  a  very  ingenious  friend,  who  devised  the  means  of 
executing  exactly  what  I  wished.  By  a  mechanical  method  of  tiial, 
he  afterwards  found  where  he  might  cut  this  elliptical  cone  ob- 
liquely, so  that  the  base  should  become  a  circle;  but  it  seeiped 
more  satisfactory  to  investigate  the  problem  mathematically,  and  I 
heresendjou  the  result.  It  would  be  unjust,  however,  not  to  add 
that  the  first  lemma  is  taken  from  Dr.  Robertson's  Conic  Sections 
(8vo.  Oxford,  1802),  and  that  several  parts  of  the  proposition  were 
suggested  by  a  recollection  of  the  methods  used  in  the  first  book  of 
that  valuable  treatisa  S. 

Lemma  1, — If  from  any  point,  I,  of  a  straight  line,  N  B  (Pkte 
XLV.*^  Fig.  1),  a  perpendicular,  I  L,  be  drawn ;  and  if  in  all  cases 
jt  he.  rectangle  under  N  I,  IB,  shall  be  equal  to  the  square  of  I L^ 
the  curve  passing  through  N  L  B  shall  be  a  semicu'cle. 

For  bisect  N  B  in  C,  and  join  C  L.  Then  (5,  ii.)  N  I,  I B,  + 
I  C=  =  C  B^ ;  therefore  by  hypothesis  I  L''  +  I  C'  =  C  B' ;  but 
{-17,  i.)  I  L^  +  I C*  =  C  L";  consequently  C  B'  =  C  L*.  The 
same  would  bold  wherever  the  point  I  is  taken ;  therefore  the  locus 
of  tlie  poiuts  L  must  be  a  curve,  which  would  be  generated  by  the 
extremity,  L,  of  the  given  straight  line,  C  L,  when  its  other  extre- 
mi»,'  C,  is  fixed,  and  the  straight  line  retfolves  about  it. 

hemiaa  2. — Let  V  A  B  (Fig.  2)  be  an  isosceles  triangle,  and  O  G 
a  straight  line  longer  than  the  base ;  then  if  V  T  be  taken,  duch 
tW  OG'-  AB'  :  0  0*  :;  VB«  :VTS  we  shall  have  A  B« : 
OG^::  AT,  TB:  V  T«.  For  A  B'  :  O  G»  ::  VT*- VB*J 
V  T' ;  and  when  V  C  is  drawn  perpendicular  to  (and  therefore 
bisecting)  the  base,  VT'  -  VB'  =  (47,  i.)  V  C  +  C  T?  ^  VC^ 
-  C  B*  =  C  T»  -  C  B*  =  A  T,  T  B  (6,  ii.). 

•  Th«  lower  di»Tiion  of  the  Plale.  C' im >o If 
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Defimlion. — The  stntight  Iidc  joining  the  vertex  of  the  cone  and 
the  centre  of  the  ellipse  (nbicli  Sojsaa  the  base]  is  the  axis  of  the 
cone.  The  only  case  which  bears  upon  the  principal  object  of  the 
present  investigatioii  is  when  this  axis  is  perpendicular  to  the  base ; 
to  Ihb  case,  therefore,  the  first,  setxind,  apd  third,  propositions  are 
confined  i  the  second,  indeed,  would  fye  generally  true,  whatever 
incliriatip[^  were  given  to  the  axis ;  but  it  is  not  my  inteotion  at 
present  to  go,  into  the  full  i;oitsideratioa  of  the  sec^ns  of  the 
^luptic  cone. 

Prop,  i. — Any  pl^nc  passing  through  the  axis  will  be  perpeiidi- 
cular  to  the  base,  and  its  common  section  with  the  conical  siiper- 
,  ficies  will  be  ao  isosceles  triangle. 

The  first  part  of  the  proposition  w(ll  be  true  by  Eucl.  (18,  xi.). 
To  prove  the  second  p^tt,  let  V  C  (Fig.  3)  be  the  axis  of  the  ellip- 
tical coae  V  A  C  B,  apd,  C  the  centre  of  the  elliptical  base.  Then 
It  npay  be  shotmn  exactly,  as  in  the  circular  cone,  that  the  comiiion 
sqctiops  of  the  plane  and  conical  superficies  will  be  the  straight 
Un^  V  At  V  B ;  cgnseouently  V  A  B  is  a  triangle.  Now  as  A  B  ia 
a  diameter  of  the  elliptical  base,  and  C  is  the  centre,  A  C  =  C  B. 
Hence  A  C«  +  V  C«  =  C  ^»  +  V  C»;  but  by  {47,  i.)  A  C*  + 
V  C»  =  V  AS  und  C.  fi*  +  V  C  =  V  B*;  therefore  V  A"  =j 
VB».-a  E.  D. 

Prop.  2.— ]f  the  cptilcal  superficies  be  cut  by  a  plane  parallel  to 
the  bf^,  the  common  section  will  be  an  ellipse  similar  to  the  base. 

Let  (id  Fig.  i)  VH^E-P  be  the  common  intersection  of  the 
canicaL  superficies,  and  of  the  plane  parallel  to  the  base;  then 
P  H  £  ia  f^  ellipse  similar  to  the  base  A  G  B- 

Let  a  plane  pass  through  the  axis,  and  likewise  through  any 
diameter,  A  B,  of  the  base,  het  its  common  section  with  the 
plape  D  H  E  be  D  E,  and  let  the  axis  meet  the  plane  D  H  E  F  ia 
F.  Then  (IS,  xi.)  D  E  is  parallel  to  A  B,  and  D  T  :  A  C  ::  V  F  : 
VC::  FE:C  B.  Hence  DF  :  AC  ::  FE  :  C  B,  and  AC  = 
C  B;  therefore  D-F  =  F  E.  Now  this  will  be  true,  whatever 
nuiy  be  the  position  o(  A  B  and  D  E }  therefore  any  line  terminated 
by  D  H  £,  Hod  passing  through  F,  will  be  bisected  in  that  point. 
Ag^^iB,  let  G  C  be  a  semidiameier  conjugate  to  A  C,  and  through 
G  C,  V  C  pass  a  plane,  and  let  its  common  section  with  the  plane 
DE  H F be  M  F.  Then,  a^ before,  H  F  is  parallel  to  G  C,  and 
DF:AC::HF:CG;  therefore  alternately  D  F  :  H  F  ::  A  C : 
C  G,  and  (10,  xi.)  the  angle  D  FH  is  equal  to  the  angle  AC G; 
and  as  this  will  be  true  of  any  conjugate  diameters,  it  follows  that 
D  H  E  is  an  ellime  »milar  to  A  G  B,  and  that  its  centre  is  at  F. 

Cor.~J>  F" :  P  H* ::  A  C* :  C  GS  Hence  the  rectangle  under 
the  abscissffi  of  D  E  :  the  square  of  its  ordinate  ::  A  C* :  C  G'. 

Prop.  3. — Let  V  A  B  G  be  a  cone  with  an  elliptic  base,  of  which 
G  O  is  the  greater,  and  A  B  the  smaller,  axis ;  and  let  the  common 
section  of  a  plane  passing  through  the  axis  of  the  cone  and  the 
minor  axis,  A  B,  of  the  ellipse,  be  the  isosceles  triangle  V  A  B  : 
In  A  B  produced  take  the  point  T,  such  that  O  G*  —  A  B*  :  O  G' 
. .  V B« :  V  T'.  Then  by  lemma  2,  A  B' :  O  G?  ::  A  T,  T  B  :  VT*. 
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Throaeh  B  in  the  triaDgU  V  A  B  draw  B  N  parallel  to  V  T,  ahd 
thi^ugh  B  N  pasi  a  plane  perpehdicular  to  the  plane  V  A  B,  and  let 
thA  comihon  section  of  this  plane  with  conical  sHperficies  be  the 
line  NLBK,  NL.BK  shall  be  a  circle. 

In  B  N  take  any  point  I,  and  through  I  pass  a  plane  paranel  to 
the  base.  Let  the  common  intersection  of  this  plane,  and  of  the 
conicttl  sopefficies,  be  ]>  K  £  L,  which  by  Pi4>p.  2  wifl  be  ka 
ellipse  simitar  to  the  baae.  Let  thg  common  intersection  of  the 
plane*  D  L  E  K  and  N  L  B  K  be  L  K.  Now  as  the  axis  of  the 
cone  is  perpendicular  to  the  base,  the  plan):  A  G  B  O  (IS,  xi.)  is  at 
right  angles  to  the  plane  V  A  B,  consequently  D  L  K  £  is  at  right 
angles  to  V  A  B }  biit  the  plane  N  L  B  K  was  made  at  right  angles 
toV  AB;  therefore  (19,  xi.)  LK  is  at  right  angles  totfaeplaiie 
V  A  B  afid  L 1  N,  L  I  D  are  both  right  angles. 

Now  as  B  N  is  parallel  to  V  T,  and  D  E  is  parallel  to  A  T,  the 
triandes  D  I  N,  A  t  V,  and  the  triangles  I  E  B,  V  B  T,  Me 
.similar.  Hence  D  I  :  tfll ::  A  T :  V  T,  and  I  E  :  I B  ::  T  B  :  V  T. 
Therefore  D  I,  IE  :N  I,  I  B  ::  AT,  T  B  :  VT«;  but  by  construc- 
tion AT,  T  B:  V  t« ::  A  B»  .- OG*.  Therefore  DI,IE:NI, 
1B::AB»:0G*::AC»:CG«. 

Lastly,  by  Prop.  2,  D  E  is  the  minor  asis  of  D  K  E I^  and  hy 
the  ctfToilary  D  I,  I  E  :  1 L* : :  A  C" :  C  O".  But  it  has  be^n  shoi*a 
that  0 1, 1  E  :  N  I,  I  B ::  A  C" :  C  G'  J  tlwSrefore  D  I,  I E  :  I  L« :: 
D  I,  I  £ :  N  I,  I B  t  ewisectuenlly  I  L>  =  N  I,  I  fi,  and  by  lemriia 
1,  N  L  S  is  a  stimicircle.  

Cor.  1.— As  V0G'-AB»:OG::VB:VT,OG:^6g»-AB* 
::  aneofVAB:sineofVTA  or  N  B  A.  If  the  cone  be<ioipe^  a 
cyfinder,  V  A  B  becomes  a  right  angle,  andOG  :  a/OG'  —  AB* 
::  radius  :  sine  of  N  B  A. 

Ccir.  2. — V  N  L  B  K  will  become  a  scalane  ccme ;  therefore  sby 
plane  parftUel  to  N  L  B  K,  or  any  [Aane  which  fbii^  dte  mbcoih- 
tiaiy  section,  will  give  a  circle. 


Article  IV. 

Letler  of  Dr.  Schiiller,  Professor  of  Natural  PhilosofAy  and  Chk- 
mical  AgTieuUure  in  the  InstUute,  of  Hofwyl,  to  Professor  M.  A. 
Fictet,  on  the  Phy^sical  Analysis  of  Soils.* 


Ix  cotisequence  of  your  deure,  during  yotir  recent  visit  to  Hofwyl, 
to  know  the  result  of  rty  researches  on  the  physical  qualities  of 
arable  soils,  I  do  myself  the  Boriour  Of  transmitting  to  you  the  fol- 
lowtng  ciimparatir^  tiable.  t  shall  likewise  explain  the  way  in  which 
my  experiments  were  performed: — 

•  TnduUlcd  from  the  Bibliotbcqne  Briiaantqae,  Apfcullow,  ft  SU,  Itiy,  ISli. 
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I  otight  in  the  first  place  to  explain  why  I  submit  to  experitnfcDt 
the  earths  sach  as  they  occur  in  nature,  rather  than  the  pure  earths 
procured  by  chemical  process  ;  though  I  have  not  absolutely  neg-' 
jected  the  latter.  I  sodn  perceived  that  earths  prepared  artificially 
diflfer  considcraHy  in  their  physical  properties  from  those  tvhich  w€ 
meet  with  in  nature.  However,  it  ia  indispensable,  in  order'  to 
determine  predsely  the  influence  of  the  diferent  earths  oh  vegeta- 
tion, to  acquire  an  exact  hsowledge  of  their  seetmdary  principles^ 
(just  as  is  the  ease  in  our  researches  on  plahts.)  The  there  Icfiow" 
ledge  of  the  primary  principles  of  an  arable  earth  wilt  he  of  littlei 
service.  Two  diflferent  kinds  of  soil  may  contain  the  same  pro- 
portion of  cakareotis  earth,  and  yet  retain  very  different  propor- 
tions erf  nKHSttire,  become  dry  at  very  different  hnterrab  erf  time, 
and  consequently  prodace  a  very  different  effect  on  vegctatioHy 
according  as  the  lime  is  under  the  form  of  sand  or  of  a  fine  powder. 
Thus  too  parts  of,  calcareous  sand  only  retain  29  per  cent,  of  watery 
while  too  parts  of  the  satiie  earth  in  a  fine  powder  retain  85  per 
cent.  This  diflerence  is  ntill  more  sensible  in  silica.  When  in 
the  form  of  sand  il  retains  only  25  per  cent,  of  water;  while  100 
parts  of  silica,  as  il  occurs  in  clay,  that  b  combined  with  aluminK 
ID  each  arable  soil,  retains  230  per  cent,  of  water. 

Calcareous  earth  and  silica  produce  under  the  first  fdrm,  and 
when  th^  predominate  in  an  arable  field,  a  hot  and  dry  soil;r 
under  the  second  they  render  the  soil  moist  and  cold.  Mere  ahe- 
aical  analysb  will  never  be  sufiteient  to  point  out  these  striking 
differences. 

These  pfaenamena  induced  nie  to  ehuse  for  the  subjects  of  ifiy 
researches)  the  principal  species  of  earth,,  which  form  is  greater  or  , 
stndler  quantity  the  upper  beds  of  Out  globe,,  of  which  the  sisbte 
toil  is  composed. 

I  have  accordingly  e:(amined  in  the  point  of  view  above  slated, 
besides  the  elements  which  usually  constitute  arable  soil,  namely^ 
■ilicious  sand,  calcareous  sand,  the  different  kinds  of  clay,  cal- 
careous earth,  and  vegetable  earth,  or  humus ;  likewise  sulphate  of 
lime  and  carbonate  of  magnesia.  I  paid  attention  to  the  latter  in 
consequence  of  the  difference  of  opinion  among  philbsophcrs 
respecting  its  infiuence  on  vegetation.  1  have  likewise  subjected 
tome  arable  compositions  tu  the  same  eirperiments  by  iray  of  in- 
struction andexample. 

As'  to  the  method'  which  I  fdlowed  in  my  experiments  I  send  you 
de  following  ffltplanation  of  it. 

I  ascertained  the  specific  gravities  of  the  earths  by  hydrostatics. 
I  weighed  rep«tte^v  a  well  corked  flask,  first  filled  with  water,  and 
then  with  water  and  eaith  atonce.  By  this  means  I  found  the  com- 
paratire  weight  of  the  earth  to  that  of  water,  and  consequently  its 
tpecifie  gravity.  The  usual  method  of  finding  the  weight  of  a 
^terminate  volume  of  the  earth  by  multiplying  its  specific  weight 
by  that  erf  water,  is  not  applicable  in  this  case,  as  it  is  when  we 
ascertain  the  specific  gravity  of  solid  and  cohering  bodies.  It  was 
neoenary  to  we!^.  oeterminate  volumes  of  these  earths  iD^  their 
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^te  of  perfect  diynees,  as  well  as  when  drencbed  in  moiahue ; 
because  the  weight  of  the  earths  varies  consideiably  accurding  bi 
the  degree  of  their  humidity.  You  will  find  accordingly  io  the 
second  and  third  columns  of  the  preceding  table,  the  weight  of  ft 
cubic  foot  and  inch  of  each  eanh  examined,  given  in  the  medi- 
cinal weight  of  Nuremberg,  (the  pound  containinf  13  ouooe^ 
poids  de  marc,  and  the  ounce  4bO  grains.) 

Vegetable  earth  has  the  smallest  speci&c  gravity,  and  sandy  soil 
has  the  greatest,  whether  they  be  dry  nr  moist.  Clay  soils,  whethor 
dry  or  moist,  nre  always  lighter  than  sandy  soils.  I  call  a  soil  per- 
fectly dry  when,  exposed  to  the  temperature  of  from  lOtf*  to  122*, 
it  loses  no  more  weight.  I  do  not  venture  to  expose  the  soils  to  a 
higher  temperature,  because  then  the  humus  would  be  decomposed 
or  volatilized.  I  call  a  soil  completely  moist  when  it  ceases  ta 
drop  if  put  upon  a  filtering  paper.  Compound  soils  are  always 
the  lighter  the  more  humus  they  contain.  These  researches  oa 
die  specific  gravity  of  soils  lead  naturally  to  the  observation  that 
the  agricultural  terms,  heavy  and  light  lands,  are  founded  on  f^y- 
•ical  qualities  quite  different  from  specific  .gravity. ' 

The  fourth  coUimn  points  out  the  different  degrees  of  force  witK 
which  the  diSerent  arable  soils  retain  moisture.  I  mean  by  this 
capacity,  the  foculty  which  each  soil  has  of  retaining  a  certaia 

Juaotity  of  water,  without  letting  it  escape  is  the  fiarm  of  drops, 
usually  cnploy  400  grains  of  soil,  and  iudifate  the  quantity  oi 
'  naoisture  retained  at  so  much  per  cent.  ' 

Of  all  the  substances  usually  found  in  arable  soil  the  hgmtis 
absorbs  and  retajos  the  greatest  quantity  of  water;. almost  doi^ile 
its  own  weight,  Jo  this  respect  magnesia  alone  surpasses  it  in  a 
remarkable  maaner^  retaining  4^  times  its  own  weight  of  water. 
This  reniarlfable  property  of  pure  magnesia  must  render  it  pr^- 
dicial  to  vegetation,  whileit  must  increase  the  fertility  of  a  dry.aad 
sandy  soil.  It  would  appear  at  first  sight  that  we  might  calculate 
the  force  vith  which  di&reot  soils  retain  water,  by  comparing  a 
cut»c  inch  of  the  soil  perfectly  dry  with  the  same  bulk  perfectly 
moist;  but  as  the  earths  are  condensed  very  unequally  when  moist- 
ened, this  comparison  would  not  give  an  accurate  result. 

The  fifth  and  sixth  columns  give  the  results  of  espenments  on 
the  consistence  of  the  earths,  both  their  solidity  when  dry  and  tbeit 
tenacity  when  moist.  I  determined  the  first  of  these,  qualities  bj 
measuring  their  cohesion.  For  this  purpose  I  formed  on  a  model 
paralellopipeds  of  each  of  the  same  kngth,  six  lines  broad  and  aa 
much  in  thickness;  ihese  I  placed  upon  two  supports  distant  IS 
lines  from  each  other.  Upon  these,  when  dry,  weights,  were 
laid  successively  till  they  brdce.  The  sum  of  the  weights  employed 
gave  me  the  cohesion.  The  weight  necessary  to  break,  the  soils 
containing  a  great  deal  of  clay,  astonished  me.  No  lets  tbaa 
178,3CX)  gi«ms  were  necessary  to  break  pure  clay.  I  adopted 
by  way  of  comparison  thb  degree  of  th&  cohesion  of  clay  =  lOQOj 
the.  cohesioQ  of  sand  was  «  0, 
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Bat  when  we  cultivate  a  moist  earth  soaked  with  water^  we  have 
not  merely  the  cohesion  to  overcome,  but  likewise  the  different 
degrees  of  adhesion  to  the  plough.  I  esamined  this  adhesion  par- 
ticularly. I  fixed  plates  of  different  substances  and  sizes  to  the 
■rm  of  a  balance,  and  determined  their  adhesion  to  the  different 
■oils  by  the  weight  necessary  to  separate  them.  To  be  able  to 
judge  more  accurately  of  this  adhesive  force,  I  reduced  the  results 
of  the  experiments  to  what  would  have  taken  place  if  the  surface 
oF  tbe  adhering  plate  had  been  a  foot  square.  T lie.  adhesion  of 
cby  is  the  greatest,  that  of  sand  the  least.  It  13  important  to 
•bservethat  wood  adheres  always  more  strongly  than  polished  iron. 
I  repeated  the  experiment  with  several  sorts  of  wood,  particularly 
with  beech.  The  cause  must  be  ascribed  to  the  different  attractive 
Jorce  of  substances,  and  likewise  to  their  surfaces,  which  in  wood 
always  becomes  more  unevea  when  moistened,  while  that  of  iron 
lemains  the  same.  This  is  the  reason  why  oak-wood  adheres  more 
rtrongly  to  soils  than  beech;  These  phenomena  explain  clearly  the 
meaning  of  the  terms  keom/  and  light  stnl,  founded  entirely  on  the 
greater  or  less  difficulty  of  overcoming  the  cohesive  and  adhesive 
forces.  Thus  a  soil  whose  cohesion  in  a  state  of  dryness  is  only 
loo,  will  be  easily  ploughed ;  while  a  soil  whose  cohesion  b  600 
will  require  a  more  fatiguing  exertion. 

Columns  eight  and  nine  show  the  results  of  my  comparative 
experiments  on  the  evaporation  of  the  soils.  To  find  the  quandljr 
of  water  t^hicb  each  kind  alkiws  to  escape  in  a  given  time,  and  at 
a  given  temperature,  I  spread  upon  a  thin  plate  of  iron  an  even 
layer,  containing  a  given  quantity  of  the  soil  soaked  with  moisture, 
.  and  expose  it  in  a  close  room  for  four  hours  to  the  temperature  of 
55'*.  The  diminution  of  weight  during  that  line  gives  tne  the 
quantity  of  moisture  evaporated.  For  each  experiment  I  employed 
nie  same  quantity  of  soil,  namely  300  grains,  spread  upon  a  sur- 
6ee  of  10  square  inches. 

1  found  in  the  same  manner  the  difference  of  lime  which  the 
Afferent  soils  require  to  become  dry  to  the  same  degree,  or  to  lose 
the  same  quantity  of  Water  by  evaporation.  This  I  could  calculate 
with  great  exactness. 

The  lOth  column  contains  the  comparative  power  of  the  diSerent 
soils  to  absorb  moisture  from  the  atmosphere  when  exposed  to  it. 
For  these  experiments  I  always  employed  the  soils  in  a  state  of 
complete  dryness.  I  spread  equal  quantities  of  each  soil  upon 
equal  surfeces  (200  grains  upon  tO  square  inches)  which  I  placed 
upon  stands  under  equal  sized  bell  glasses,  standing  upon  water  to 
keep  the  air  always  uniformly  saturated  with  moisture.  I  ascer* 
tained  the  increase  of  weight  in  12,  24,  and  48  hours.  The 
absorption  was  greatest  at  first,  and  diminished  in  proportion  a» 
the  soils  imbibed  humidity,  and  ceased  entirely  after  some  days, 
when  they  were  saturated  witli  it.  The  absorption  of  humus  sur- 
passes that  of  all  the  others,  even  of  magnesia. 

Columns  11  and  12  show  the  proportion  of  oxygen  ga«  absorbed 


1SI6.]  On  tke  Physical  Analysts  of  Soils.  21S 

by  the  diff^reiit  soils  exposed  to  the  atmosphere.  Several  years  ago 
Mr.  Alexaoder  Humboldt  drew  the  atteation  of  naturalists  to  tha 
remarkable  quality  of  soils.  Afterwards  some  pliilosophera  denied 
that  it  existed.  This  iDduced  me  to  make  new  and  esact  esperJi 
meats  on  the  subject.  I  chose  glass  globes  of  the  same  size,  wliich 
I  could  sea)  hennetieally.  I  put  into  them  equal  quantities  of  the 
dififerent  soils,  and  left  tbem  for  30  days  in  the  temperatore  of 
between  61  and  £6",  completely  shut  out  of  all  contact  with  the 
Btmospberic  air.  J  then  examiued  the  ait  in  the  globes  by  meant 
of  the  eudiometer  of  Votta,  The  proportion  of  oxygen  absorbed 
■  differed  extremely,  according  to  the  degree  of  the  dryness  oc 
moisture  of  the  soils.  When  the  soils  were  quite  dry  no  oxygen 
was  absorbed,  or  at  least  very  little.  I  then  exposed  these  soils  ia 
the  month  of  May  for  several  days  to  the  open  air,  and  shut  them 
up  again  after  they  had  absorbed  some  moisture,  The  air  in  which 
they  were  confined  now  exhibited  evident  marks  of  the  absoiptitn 
of  oxygen.  1  made  the  experiment  a  third  time,  employing  soila 
soaked  with  moisture.  In  this  state  they  absorbed  a  considerable 
quantity  of  oxygen,  as  will  appear  from  the  table,  while  water 
itself,  m  the  same  time,  had  absorbed  only  a  veiy  minute  quantity 
of  oxygen.  The  excessive  quantity  absorbed  by  magnesia  surprised 
ine;  out  reiterated  experiments  with  pure  magnesia  confirmed  it. 
The  oxygen  thus  absorbed  does  not  appear  to  combine  chemically. 
Drying  the  earths  and  exposing  them  to  a  higher  temperature, 
dejuived  them  of  the  gas  absorbed,  which  they  absorbed  again 
when  exposed  to  a  new  experiment.  Humus  alone  presents  aa 
exception.  A  portion  of  its  carbon  combines  with,  the  oxygen. 
Carbonic  acid  gas  is  formed  and  escapes  by  evaporation. 

To  remove  altogether  the  olyection  that  the  oxygen  is  absorbed 
by  the  water  radier  than  by  the  earths,  I  made  another  series  of 
experiments.  I  poured  water  upon  the  earths  till  each  was  covered 
by  two  lines  of  fluid,  and  proceeding  in  the  manner  described 
above  I  obtained  the  same  result ;  humus  and  clay  absorbed  a  great 
deal  of  oxygen  gas,  sand  very  little. 

Ctdumns  13  and  14  show  the  different  specific  heats  of  the  soih. 
Id  my  expetiments  on  this  subject  I  followed  difierent  metliods. 
First  I  mixed  the  soil  with  water  raised  to  dillbreot  degrees  of  heat, 
then  I  exposed  each  in  Lavoisier's  calorimeter  j  finally,  I  heated 
equal  quantities  of  soil  to  a  determinate  temperature,  and  then 
ascertained  the  time  requisite  for  each  to  cool  down  to  another 
determinate  degree.'  The  general  results  obtained  by  these  difTer- 
ent  methods  were  the  same.  Sand  always  exhibited  the  maximum 
and  magnesia  the  minimum  of  specific  heat,  when  the  volume  of 
each  was  the  same ;  the  only  mode  of  comparison  which  appear) 
to  me  just  when  we  speak  of  great  masses  of  soil.  On  this  basisj 
fixing  the  specific  heat  of  the  sand  of  lime  at  1000,  I  found  the 
numbers  contained  in  the  13th  column.  Of  the  three  methods 
above  mentioaed  the  last  appears  to  me  the  best,  as  being  the  most 
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proper  to  eondtict  us  to  the  object  of  our  re^arch.  It  is  in  fact  b^ 
this  method  that  we  acquire  a  knowleilge  of  the  degree  of  fotce 
with  which  the  soil  retains  heat,  a  power  on  which  its  specific  faeftt 
mid  its  conducting  feculty  depend.  This  method  is  libewise  much 
carier  and  more  certain  than  the  two  first  when  applied  to  the  soilt. 
It  b  by  the  difierence  in  the  time  during  which  they  retain  theif 
heat  that  great  masses  of  soil  are  chiefly  distinguished  in  nature. 

Ute  two  last  columns  cooiain  the  relation  of  the  diffiermt  stnls 
with  respect  to  electricity  and  galranism.  When  the  dry  earths 
lire  scraped  with  a  knife,  and  the  scrapings  allowed  to  fall  upon  the 
plate  of  aa  electrometer,  they  all,  even  hutnos,  exhibit  negative 
electricity.  When  perfectly  dried  they  are  non-conductors,  ex* 
cepting  argillaceous  earths,  which  are  sentii-condnctors,  owing  to 
tbe  iron  and  the  humidity  of  which  they  arc  never  totally  deprived. 

With  respect  to  galvanism  the  humus  is  distinguished  from  the 
other  toils  in  a  remarkable  manner.  The  ordinary  s(»ls  are  all  oa 
the'  negative  side  of  the  galvanic  column ;  liiunus  alone  b  on  the 
Other  side.  I  employed  huoius  dissolved  in  different  menstrua, 
namely,  water,  lime-water,  potash,  or  soda-water,  or  water  im- 
pregnated with  sulphate  of  lime.  In  all  these  cases  the  humuS 
was  precipitated  in  brown  flocks  round  the  positive  pole.  Thb 
often  took  place  in  a  few  minutes,  while  the  alkalies  and  earths 
wera  collected  round  the  negative  pole.  I  conceive  it  to  be  im- 
portaht  to  attend  to  these  galvanic  relations  of  the  earths,  before 
preceding  to  their  chemical  decomposition,  as  for  example,  that 
«~4iumus  into  carbon  and  diflerent  gases,  and  of  the  earths  into 
netals  and  oxygen.  Would  it  be  impassible  to  form  a  galvanic 
pile  by  alternate  nrangements  of  humus  and  the  other  arable 
^Is?  I  have  not  hitherto  been  able  to  procure  a  sufficient  quantity 
of  bumtis  to  try  the  experiment.  The  galvanic  phenomena  above 
ioAcated  were  obttnned  by  means  of  piles  of  45  pair  of  plates^ 
«aeh  aa  int^  in  diameter. 

These  details  I  conceive  will  enable  you  to  judge  of  my  experi- 
jnents.  For  my  own  part  I  am  satisGed  that  the  chemical  analysis 
of  any  fertile  soit  whatever  would  iMt  be  sufficient  to  mtfke  us 
fieqeainted  wrtfi  it  in  all  its  relations,  and  to  assign  it  its  true  place 
iif  agncnhore :  for  the  physical  properties  of  soils  coniposed  of  the 
same  chemical  constituents  may  be  very  different,  accordittg  to  the 
fil&rent  forms  and  modes  in  whkh  the  stmpf«  earths  ore  combined 
itt  the  difltrcnt  compound  soHs,  from  which  important  phenomena 
Rsulr,  of  which  all  the  species  of  soils  furnish  examples. 

Ttx  from  ctmsidering  my  researches  on  phenomena  so  interesting 
*r  vegetttion  and  agriculture  as  terminated,  I  have  resolved  (as  far 
tt  kast  as-  depend's  npnn  myself)  to  continue  them,  without  Aeg- 
Jeettng  any  thing  which  may  lead  to  more  general  and  certain 
results'.  At  present  I  am  employed  in  further  experiments  on  thff 
tbsorptien  of  oxygen  by  the  earths;  on  the  different  degrees  Of  heat 
whidi  they  acquire  from  light ;  am^ontheir  diftreRtinflueoee'iD'a 
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•tate  of  puiity  on  the  growth  of  plants.  I  propose  to  comiatiDfcste 
to  the  public  in  the  fifth  number  of  the  Feuilles  Ecooomiqua  of 
Hofwyl,  the  subsequant  details  of  all  theseexperimeflts,  with  thrar 
particular  relation  to  rural  ecooomy. 

O.  ScHltBLEB. 


Article  V. 

yindicalion  of  Mr,  Dalton's  Theory  of  the  Absorption  of  Gases  ly 
tfihter,  agaimt  the  Conclttsiorts  ff  Ssussure.  By  Mr.  John 
.  QaltOQ. 

(To  Dr.  Thomson.) 

RESPECTED  FRIEKD,  XaMhatn,  Jin.29,  1BI0. 

In  the  Annals  for  November  I  find  a  paper  by  M.  de  Saussure  on 
the  absorptioa  of  the  gases  by  liquids.  I  read  it  with  some  interest, 
as  a  subject  which  engaged  my  attentio[i  pretty  fully  some  years  ago, 
and  which  indeed  I  have  never  since  lost  sight  of.  It  gave  me 
great  surprise  that  the  conclusions  I  deduced  ffom  my  experiments 
should  have  been  so  far  misunderstood  by  so  acute  and  able  a  writer 
as  Saussure,  and  I  flattered  myself  that  his  readers  could  scarcely  fall 
of  seeing  that  his  animadversions  on  what  he  calls  my  theory  of  the 
absorption  of  gases  are  in  great  part  misapplied ;  unless  it  be  assumed 
as  an  asiom,  that  if  from  equal  measures  unequal  measures  be 
talien  theVe  will  remain  equal  measures.  But  when  I  find  you 
have  translated  the  Essay  without  discovering  the  misapplication, 
and  two  months  afterwards  reviewed  the  same,  and  still  seemed  to 
remain  in  ignorance,  I  fear  that  my  deductions  must  have  been 
stated  in  such  way  as  not  to  be  easily  understood,  at  least  by  the 
generality  of  readers  who  may  be  said  to  run  ^nd  read. 

When  water  deprived  of  all  air  is  agitated  along  with  a  ffvea 
volume  of  any  gas  or  mixture  of  gases,  and  at  the  same  time  sub- 
ject to  a  given  pressure  as  that  of  tlie  atmosphere,  after  a  fet» 
minutes  an  equilibrium  talces  place,  or  the  water  having  imbibed  s 
certain  quantity  ceases  to  imbibe  more  of  the  gas.  Now  mj 
hypothesis  is,  that  certain  uniform  relations  exist  in  regard  to  the 
density  of  the  gases  whether  simple  or  mixed,  in  and  out  of  the 
waters,  after  the  process  of  absorption  lias  ceased;  but  it  says 
Dothing  at  all  as  to  the  relations  out  of  the  water,  prior  to  the 
absorption.  In  some  circumstances  the  cases  are  indeed  in  effect 
ape  same,  and  no  distinction  is  of  course  neces-iary ;  as  for  instance^ 
when  water  is  impregnated  with  atmospheric  air  in  communication 
with  an  unbounded  volume  of  the  air,  or  when  the  several  gaset 
subjected  to  the  absorption  are  equally  absorbable ;  but  in  instances 
such  as  Saussure  has  given,  where  the  volrmes  of  gases  are  limited 
and  unequally  absorbablt^  the  two  cases  are  ai  widely  diSerent  as 
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any  one  chases  to  make  them. '  No  d«ubt  a>a  expert  xoalyst  might 
upon  my  priaciples  find  formulas  for  the  residuary  gases,  by  having 
given  the- total  volume  of  each  individual  gas  in  any  mixture,  and 
the.ratesof  their  separate  absorptions  by  water;  but  1  cau  assure 
M.  Saussure,  as  nell  as  yourself,  that  it  is  to  me  no  very  easy 
task ;  I  shall  be  tliankful  to  receive  them  from-  either  of  your 
hands ;  whereas  the  other  problem,  to  5ad  formula  for  the  total 
volumes  of  the  gases,  from  the  residuary  gases  and  the  rates  of 
absorption  being  given,  h  very  easy ;  they  are  as  under  ;— 

Let  a,  h,  c,  &c.  be  the  residuary  volumes  of  the  different  gases 
A,  B,  C,  &c.  after  the  absorption;  w,  the  volume  of  water; 
-,  -,  -,  &c.  the  rates  or  portions  <rf  the  gases  A,  Bj  C,  &c.  in  aa 
unmised  state  respectively  absorbed  by  water,  ascertained  by  pre- 
vious esperimeots.  Then  the  fbrmuhe  representing  the  total  quan- 
tities of  the  respective  gases  in  and  out  of  the  water  together  will 
be,  according  to  the  principles  which  1  maintain,  aa  follows ;—  - 

Original  volume  of  A  =  a  +  ~  - ---y  ■■■-^' 
Ditto,  B  =  i  +  ^.^^j-j-~j^ 
Ditto,  C  =  c  +  ". 7-^ — V- 


and  the  total  volume  of  all  the  gases  in  and  out  will  be  a  +  ft  +  c. 

These  fprmulte  comprise  the  essentials  of  the  tlieory  as  first  an- 
nounced by  Dr.  Henry  (see  Nich.  Jour,  v,  240,  1803),  and  I  will 
undertake  to  prove  in  what  follows  tliat  Saussureinall  his  numerous 
experiments  has  not  given  one  result  that  militates  against  it.  It  is 
true  I  have  further  maintained  that  the  fortnulffi  may  be  restricted 
a  little ;  that  is,  that  the  values  of  m,  n,  p,  &c.  are  limited  to  the 
cubes  of  the  natural  series  1,  2,  3, 4,  &c. ;  and  in  conformity  with 
diis  limitation  have  suggested  a  principle  of  equilibrium  which 
nretty  obviously  arises  out  of  it ;  but  if  the  values  of  m,  n,  p^  &c. 
m  certain  cases  are  not  those  I  have  stated,  then  it  follows  that  in 
such  cases  the  equilibrium  can  be  adjusted  without  any-especial 
regard  being  had  to  the  distances  of  the  particles  of  air  within  the 
liquid  being  multiples  of  those  without. 

Let  us  now  compare  the  results  of  the  above  formulie  with  all 
those  of  Saussure  ascertained  by  experiment,  and  of  which  he 
asserts  that  "  none  of  them  correspond  with  r^lton's  theory. 

J.  Mivlure  of  Carbonic  Acid  and  Hydrogen.- — According  to 
Saussure,  water  takes  1'06  times  its  volume  of  carbonic  acid,  and 
■jX^^  =  ^  of  its  volume  of  hydrogen.  By  experiment,  he  ascer- 
tained that  in  a  certain  instance  100  measures  of  water  being  im- 
pregnated with  a  mixture  of  these  gases,  the.  re^dues  were— car- 
bonic acid,  173;  hydrogen,  213'5;  query  the  total  volumeof  the 
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tivo  mixed  gases  before  the  absorption  ?     Here  we  have  a  si  173# 
b  =  213-5,  m  =  j:^,  n  =  22,  and  »  =  100.    Hence 


*nie(mg.«)l.ofairb.acidss  173  + j -sgeT"  *^^'? 

and  that  of  hjrdrageD  n  51S-5  +      ~     .|^=316 

Total  436-5 

The  actual  volume  of  the  mixture  b^  experiment  was  434,. 
Hence  in  this  instance  the  theoretic  result  excteas  the  experiffienlal 
one  only  by  2J-.      ' 

2,  Mixture  of  Carhmk  Aad  and  Oxygen. — Saussure  fiodi  mter 
to  absorb  ^^f^  ^  -^  or  -^  of  oxygen.  100  measure?  of  water 
saturated  with  a  mixture  of  carbonic  acid  and  oxygen  left  147'0 
carbonic  acid  and  190  oxygen.  Here  a  =  147'9>  ii  =?  IVO,  v*  m 
j:^  n  3  16,  and  w  t=  100.     Hence 

McMuro, 

Tbe.orig.vol.  ofcarb.acid  =  147-9 +  —'*j-^.~-=  194-S 

iind  that  of  oxygen  «  190    +     ■—     .  ^  =  193-5 

Total  387'8 

The  actual  volume  of  the  mixture  by  experiment  was  390 : 
bence  in  this  instance  the  theoretic  result  Jails  short  ot  the  expe- 
rimental one  only  by  2-2. 

3,  Mixture  of  Carbonic  Acid  and  Azotic  Gas. — Water  was  found 
to  take  y^^  ;=:  .^  of  azotic  gas ;  and  4OO  measures  saturated  nith 
a  mixture  of  carbonic  acid  and  azotic  gas,  left  134*9  carbonic  acid 
and  175-5  azote.  H«e  a  =  134-9,  £  =s  175-5,  «  »  7^  . "  " 
24,  and  w  =  100.    Hence 

MeaiDKl, 

The  orig.  vol.  of  carb:  acid  »  134-9  +  15^-i^ .  5^  w  1 90-9 

and  that  of  azotic  gas  =  175-5  +'     ~-     ,^  *=  177-1* 

Total  358-8 
The  actual  volume  of  the  mixture  by  experiment  was  357'6. 
Hence  in  this  instance  the  theoretic  result  exceeds  the  experimental 
one  only  by  1-2. 

4,  Mixture  of  Azote  and  Oxygen.— \a  water  saturated  with 
atmospheric  air  we  have  a  =  79,  U  si  21,  m  k  24,  n  is  16,  anil 
v)  —  100.     Hence 
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Hw  actud  'TOlome  of  the  tniztore  absorbed  bjr  experiment, 
accordtog  to  Saossure,  was  «boiit  Are  per  cent.;  it  a{^)ea»  bj 
theoiy  to  be  4-6 ;  "bene*  the  iheoietie  result  JaSXi  short  of  the 
cxpenmeotal  cue  by  a  little. 

These  fouT  experiments  are  all  that  are  nven  on  the  absorptioa 
of  nrixeel  gases  {  the  results  are  all  as  nearlj  accordant  vrift  nieoir 
aa  tm  have  a  right  to  expect,  two  deiitting  a  Uttle  on  one  faancl 
and  two  on  the  other.  It  appears  Aea  that  instead  of  **  none  of 
tlMee  correspoBdiQg  m&  the  theory,"  they  all  corroborate  it  in  as 
striking  a  muoer  as  if  they  had  been  selected  oat  of  a  large  mnn- 
ber  txpresBly  for  tfie  pnrpose  of  sni^torting  the  theory. 

'  it  may  be  expected  from  the  above  remarks  that  1  consider  the' 
results  of  the  abmt  foar  expaioents  as  neariy  approximatiag  to  the 
truth.  It  is  not  so.  The  absorpdon  of  atmospheric  air,  as  well  as 
oxygen  and  azote,  I  am  convinced,  is  not  much  more  than  half 
itbat  Saassure  states ;  but  his  eirors  in  azote  and  OKygen  bdng 
neqrly  proportional,  ibe  comparative  quantities  in  the  mixture  are 
not  much  atiected. 

In  feet  Saussure  is  wrong  in  all  the  less  absorbable  gases;  his 
ibethod  wftb  them  is  radically  bad,  that  of  taking  much  air  and 
little  water,  and  endeaTouring  to  find  the  air  absorbed  by  woifcing 
the  whole  volume  of  air  previous  to  the  absorption  and  the  reduced 
TOlttDie.  It  may  be  -speciooa  enough  npon  paper,  but  it  is  not 
firactically  the  most  accurate  way  to  obtain  one  grain  of  any  article 
m  first  weighing  1000  grains,  and  then  weighing  999  grains  ttom 
that  maas.  I  apprehend  Snissure  ascertained  the  caps<^ty  of  the 
flask  M  when  cby  within :  but  when  filled  with  air  for  the  experi- 
ment it  was  wet  within,  and  consequently  did  not  contain  so  mscfa  - 
iur  by  the  quantity  of  water  adhering  to  the  glass ;  this  circum* 
stance,  trifling  as  it  may  seem,  is  nearly  sufficient  to  account  fiv 
tbediSJerences  betwixt  his  results  and  mine. 

iBm^ing  the  above  assertion  I -de  net  mean  to  maintaia  Aat 
the  results  which  Dr.  Henry  and  I  obtained  are  free  from  inaccu- 
riUHes;  i  believe  Saussure  is  one  or  more  imtmcea  has  corrected 
us  in  r^rd  to  the  absorption  hy  waters ;  as  for  other  liquids  it  is 
more  pelrticiilarly  a  case  which  concerns  Saussure  and  myself,  oa 
which  I  shall  remark  presently ;  but  I  do  maintain,  that  the  results 
.  jhibHshed  by  Dr.  Heni;  and  me  are  incomparably  nearer  the  tnith 
fliab  Saussure's,  particularly  with  the  less  absorbable  gases.  It 
appeals  to  me  a  great  pity  thst  he  should  have  published  his  results 
Without  suli^ecting  them  to  certun  checks  which  could  not  feil  to  ' 
^roent  themselves  to  his  observation.  Fur  instance,  it  would  have 
been  desind)le  to  find  th«t  five  per  cent,  of  atmospheric  air  is 
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obtaned  from  water  hy  heat,  by  the  air-pumpi  &c.  to  corroborate 
the  Bbeorptidn,  The  best  and  resdiest  atethod  of  all  h  to  expet 
the  atmospheric  air  by  hydrogen,  hi  which  ease  t)ie  air  expelled 
Mid  the  hydrogen  abGorbed  are  immediately  determined  by  well 
hnewQ  methods ;  but  to  tboie  who  do  not  Understand  the  tbuory  of 
this  process  it  can  be  of  little  usn  The  quantity  of  oxygen  in 
water  ii  accurately  BEcertained  fay  agitating  with  nitrous  gas,  as  1 
ctated  ia  the  paper  12  years  ago,  allowing  3-4  nitrous  for  1  o\^n, 
Dr  perhaps  more  ootrectly  3*6  for  I.  The  point  of  saturation  is 
lAen  neither  of  the  gases  is  fband  in  the  residue.  Ahotbpr  very 
easy  method  of  determinii^  the  oxygen  in  water  has  recently 
ocoored  to  me,  and  in  about  a  dozen  trials  1  have  found  it  aevtT 
tiAriate,  tliougfa  made  upon  tgit  ditftreat  quantities  of  water, 
•amely  from  fire  ounces  to  200;  it  has  otie  ^vahtag«  too,  that  H 
icquires  no  great  skill  either  td  exeente  or  comprehend  k.  I 
will  relate  one,  of  the  eiperiaienta. 

18  ounces  of  clear  rain-water  and  three  of  lime-water  wert 
brbkly  agitated  together  in  a  tall'cylindric  jar,  so  as  to  jkcquire  tt 
AiIl  chai^  of  atmnapheric  air ;  after  statiding  a  flew  minutes 
19  grain  measures  of  a  solution  of  greea  sulphate  of  iron  (l'I$7  ~ 
3j  salt  =  1  Mude)  were  put  imo  the  water  and  gently  a^ntated 
with  a  rod  for  fin  minutes.  In  half  an  hour  a  pure  yAlbw  oxide 
had  suteidcd.  The  water  was  drawn  off  by  a  sypbon,  and  seven 
I^Bs  more  of  tbe  suljriiate  were  pat  in  and  agitated  as  before ;  iri 
a  quarter  of  an  hour  a  perfectly  ^reeh  oxide  bad  subsided,  whictt 
frertrved  its  colour  for  many  days  under  the  WMer.  Now  if  Saus- 
amfa  estitnacte  of  ox^n  in  water  b«  itdniiHed,  the  last  should 
have  been  a  perfect  yellotv  oxide.  Allowing  4  of  tbe  Wei^t  <^ 
the  green  oside  for  the  addltiMial  oxygen,  we  tltid  abbut  80  grata 
Bieaauiei  of  oKygen  gas  in  21  at.  ot  Wator,  or  10080  grains.  If 
Aia  water  had  beea  charged  with  pure  oxygeti  the  quantity  would 
hare  been  400  grains,  or  nearly  four  per  cent..  Instead  of  6*5,  and 
five  times  tlie  quautity  of  sulphate  would  have  been  r«^uir6d,  as  % 
have  repeatedly  fe>nnd.  No  oxygm  is  faatid  in  Water  after  the 
gnea  oxide  b<^ins  to  be  pern»netit. 

Though  the  quantity  of  oxygen  gafi  riMorbftI  by  Water  appears  to 
R)e  decisively  to  be  3-/  per  cent,  as  I  before  determined,  or  perhaps 
4  ±,  when  recent  agitation  in  the  purest  gas  has  been  used,  yet  I 
doQot  find  the  Same  degree  of  accuracy  in  my  former  results  in 
regard  to  azote;  1  have  repeated  some  of  my  experiments  and  find 
that  water  takes  '2^  per  (%Dt-  of  arote  ss  nearly  as  possible,  and  tut 
I-S6  as  I  formerly  stated,  nor  yet  4- 1  as  8aussure  states.  Both 
Henry  and  SauMOre  are  wrong  I  believe  in  placing  azote  beloW 
hydrogen ;  thb  last  is  the  least  absorbable ;  water  takes  very  nearly 
two  per  cent,  of  hydrogen.  Henry  says,  1  -6,  and  Ssussure,  4"6 ; 
but  It  mast  be  understood  that  both  of  these  chemists  profess  to 
give  the  observed  absorption  by  water  pureed  ly  boiling  only,  and 
not  absolutely  pure;  wliereas  the  numbers  [  have  given  above  are 
understood  ca  absolutely  ^e  water.  If  we  allow  that  -f  part  of 
V  2    ■■ 
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the  Bir  still  remains  ia  water  after  long  boiling  (whicb  is  do  uocom- 
mon  circumstance) ;  then  Henry's  numbers  would  be  1*9  for 
hydrogen,  and  Saussure's  5'5,  making  an  enormous  disproportion 
in  their  erron. 

When  water  is  violently  agitated  with  any  kind  of  gas,  it  is  lome 
time  before  the  surplus  gas  mechBoically  diffused  through  the  water 
in  small  bubbles  makes  its  escape :  after  all  there  ts  probably  a  sur- 
charge; the  quantity  of  the  surcharge  I  have  endeavoured  to  inves- 
tigate; it  is  an  abject  of  some  consequence  in  a  theoretic  point  of 
view.  The  following  may  be  of  some  use  to  such  as  choose  to  take 
up  this  subject.  When  a  gallon  of  water  (or  aliout  ^  of  a  cubie 
foot)  is  well  boiled,  and  then  poured  into  a  cylindric  jar,  so  as  to  be 
about  eight  inches  deep,  and  suffered  to  remain  exposed  to  the 
atmosphere  without  agitation,  it  recovers  one  half  of  its  lur  in  two 
days.  In  10  days  no  further  absorption  ts  remarked;  but  by  violent 
agitation  it  will  take.-,^  or  -^  oi  &  full  charge.  It  should  be 
known  that  water  requires  about  one  minute's  agitation  to  acquire  a 
full  charge  of  any  gas,  when  previausly  as  free  as  possible  from  air, 
supposing  the  water  to  be  about  20  times  the  volume  of  air ;  bt^t 
if  the  water  be  SO  or  40  times  the  air,  it  may  require  two  or  three 
minutes'  agitation.    I  seldom  allow  less  than  five  minutes. 

It  u  not  very  obvious  to  me  why  Saussure  has  passed  over  an 
important  feature  of  the  theory  of  absorption  without  any  notice  I 
^n  find.  I  mean  the  effect  of  heat.  He  has  some  allusions  to  it 
in  the  paragraph  announcing  his  modes  of  freeing  liquids  from  air ; 
but  they  are  evidently  accidental,  and  he  enters  upon  no  explana- 
tion. He  suggests  two  methods  of  expelling  air  (or  rather  suffic- 
ing it  to  escape)  from  liquids ;  the  one  is,  by  removing  the  bcuniT 
bent  air  from  their  surfaces  and  substituting  steam  of  equal  pressute 
(that  is,  boiling  the  liquids);  the  other  is,  by  removing  the  iocam- 
bent  air  and  substituting  steam  of  very  weak  pressure,  (that  is,  by 
the  air-pump.)  He  observes  that  in  the  last  case  "  the  pressure  of 
the  vapour  prevents  the  escape  of  the  air."  It  would  be  very 
reasonable  to  aik  why  the  pressure  in  the  former  case  does  not  mtu:li 
more  prevent  the  escape  of  the  air.  The  only  answer,  I  coiVr 
jecture,  that  Saussure  and  you  could  give,  would  be  that  the  heat 
of  boiling  wat.er  expels  the  air  with  so  muchiorce,  that  a  counter- 
acting pressure  equal  to  that  of  the  atmosphere  is  insignificant. 
The  truth  is  that  neither  the  heat  nor  the  vapour  has  directly  any 
influence  upon  the  expulsion  or  retention  of  the  air.  If  a  tube 
lialf  filled  with  water  and  hnlf  with  air  be  h&rmetically  sealed,  it 
may  be  put  into  freezing  water,  or  boiling  water,  which  ever  we 
please,  for  half  an  hour,  and  no  air  will  be  observed  to  pass  either 
into  or  out  of  the  water,  though  the  pressure  of  the  incumbent 
steam  varies  from  1  to  150,  and  the  temperature  from  32°  to  212°, 
The  same  tube  open  at  the  end  immersed  in  boiling  water  would  ia 
half  a  minute  be  quite  opake  with  ascending  air  hubbies. 

M.  Saussure  and  you  have  represented  it  as  my  theory,  that 
*'  all  liquids"  absorb  the  same  quantity  ofair  as  water  does,  (jt,  3ft9« 
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and  vol.  vii.  p.  25.)     My  words  are  •*  most  liquids except." 

Those  expressions,  are,  I  believe,  not  generally  deemed  synonyn)ous.~ 
My  experiments  were  much  more  numerous  on  water  than  on  other 
liquLds,  and  what  I  had  more  particularly  in  view  was  to  show  that 
any  slight  modification  of  water  by  acids,  salts,  &c.,  such  as  might 
iMtarally  occur,  was  not  sensibly  distinguislmble  from  pure  water  tn 
regard  to  absorptibo.  On  concentrated  liquid  acids  and  saline 
solutions  I  had  not  made  many  experiments.  A  strong  solution  of 
coftimoD  salt  I  found  to  absorb  only  one  third  of  the  volume  of  any 
gas  that  water  did,  and  this  was  the  reason  of  my  saying  "  most" 
instead  of  "  all  liquids  — except  j"  but  guarded  as  the  expres- 
sion was,  I  am  ready  to  allow  that  it  was  not  sufficiently  so.  Saus- 
sure's  copious  experiments  on  other  liquids  than  water  far  surpan 
mine  in  number  and  variety,  and  will  be  found  a  valuable  acqui- 
sition, if  the  accuracy  of  tlie  less  absorbable  gases  be  equal  to  that 
of  the  more  absorbable  ones. 

If  the  influeuce  of  chemical  aflinity  did  not  exist,  the  gases 
■  would  be  absorbed  by  all  liquids  in  the  same  order,  according  to. 
Saussure;  and  finding  them  not  so,  he  concludes,  that  the  absorp- 
tions are  occasioned  by  affinities.  A  better  distinction  in  my  opi- 
nion would  be,  that  if  a  volume  of  any  gas  or  mixture  of  gases  is 
absorbed  by  water  in  proportion  to  the  pressure  of  the  incumbent 
gas,  and  the  same  volume  is  capable  of  being  expelled  again  un- 
changed by  the  usual  means  of  boiling,  the  air-pump,  or  agitation 
with  any  other  gas,  then  the  absorption  is  mechanical ;  but  if  a 
change  in  the  quantity  or  quality  of  the  gases  expelled  be  observed, 
it  must  be  ascribed  to  aflinily :  thus  when  nitrous  gas  or  sulphu- 
reted  hydrogen  are  pressed  into  pure  water  freed  from  all  air,  we 
can  rarely  if  ever  recover  the  same  quantity  again,  the  respective 
gases  being  in  a  shoit  time  partially  decomposed.  If  it  be  said 
&iat  solutions  of  ammonia,  muriatic  acid,  &c.  in  water,  must 
upon  these  grounds  be  considered  as  mechanical  combinations ;  I 
grant  they  are  combinations  of  a  mixed  nature,  partly  oaechatiipal 
and  partly  chemical.  The  immense  condensation  of  volume  of 
those  gases  by  water  cannot  be  accounted  for  on  mechanical  prin- 
dples  al(»ie ;  the  water  must  have  an  affinity  for  the  bases  of  these 
gases,  or  for  their  caloric,  or  both,  and  besides  the  quantity  is  not 
as  the  pressure.  But  when  no  condensation  of  gas  takes  place^ 
and  the  quantity  is  accurately  as  the  pressure,  to  call  this  a  case  of 
affinity  seems  to  me  just  as  reasonable  as  to  ascribe  the  air  in  a  sand- 
hill to  the  chemical  affinity  of  sand  for  air,  and  to  argue  that  that 
affinity  varies  according  to  the  state  of  the  barometer.    -^ 

It  may  not  be  amiss  to  sum  up  these  remarks  under  a  few  heads* 
exhibiting  the  leading  principles  of  the  theory  of  absorption  which 
1  adopt,  in  order  that  they  may  be  more  clearly-understood.  The 
gases  are  of  coune  chiefiy  those  of  whieE  water  does  not  take  more 
than  its  bulk. 

I.  The  quantity  of  any  pure  gas  which  water  absorbs  is  in  propor- 
tion to  the  pressure  or  density  of  the 'gas. 
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This  wasElr.  Henry'a  {KscovHy;  but  I  adopt  it  as  ut  eawntJAl 
priocipl«  of  tbe  theory.    Saussuk  nko  confino*  it. 

2.  fke  ()uantitie«  crif  any  rautture  of  gaaes  wbkh  wat«r  sbtorha 
are  also  tn  proportioek  to  the  ptressuce  or  deosities  of  the  aewnt 
incuiQljeiit  gases  ofler  tke  absiiption  has  eeaaed^  (but  not  in  pro* 
partioD  to  their  pressures  befive  the  sbsorptioa,  unless  thcte  tw« 
»tjo«  happeu  to  be  the  same)  j  and  are  the  same  as  if  the  gasn 
were  alone,  aUowitig  for  the  dioiinished  density. — Thus,  water 
charged  with  tinospherifi  air  of  ujattmite^  Yolume  cootaioe  -^  oi 
a  full  charge  (tf  oxygen,  and  -^  of  a  fvll  charge  of  azoic ;  but  if 
water  be  cbaiged  with  a  limited  volume  of  air,  as  -^f  then  it  wiU 
contain  Itfss  oxygen  and  more  azote' thua  speci:fied  above. 

Tbia  w^  a  (iiscoveiy  of  mine ;  it  is  confirmed  by  the  experiraeoti 
of  H«flry,  and  by  the  fwr  experiments  of  Saussuie  ^mve  esplained, 
^he  only  ones  of  bis  that  apply  to.  it, 

3.  Heat  and  cold,  or  change  of  tenmerat-ure,  has  no  iaJlucnoe 
on  the  quantities  of  gas  absorbed  by  water. 

This  was  an  obs«tvatioD  of  mine ;  the  idea  was  at  first  anggarttA 
by  a  consideration  of  other  fects,  and  afwrivards  conEmwd  hj  «z]w- 
liment.  As  heat  increases  tke  force  of  the  iacumbent  aii  ra.  pror^ 
portion  (ts  it  increases  that  of  the  aii  in  the  water,  the  equilibrium 
IS  not  disturbed  The  Kseoa  why  beat  seems  to  expel  air  fbon 
Uquicb  is  that  it  Keserates  steam,  w,bich  removes  tht  atmomhanp 
air  from  the  sumce.  The  air-pump,  or  hydrogen  gas,  wiUr  i«~ 
VOTe  the  pressure  of  the  azote  and  oxygen  of  the  attBospherc,  and 
^re  equally  efficacious  in  expelling  the  air  from  water  wiihout  heat. 

1k.ta  feature  of  ihe  theo^,  as  has  been  observed,  has.  not  been 
noticed  by  Saussure. 

4.  "^e  quantities  of  the  several  gases  absorbed  by  water  an  aa  I, 
^  ^  ^\j  £ic. ;  the  volume  of  water  being  unity. 

This  obsecvaf ion  occurred  to.  me  during  the  invostigatioo,  and  I 
attempted  to  show,  that  these  pntportions.  necestarsly  resulud  fmm 
the  fHVcedine  phenonsna.  Tnougb  many  of  Sausuira's.  rasulta 
differ  widely  iram  the  above  pn^rUons,  in  consequenoe  of  theiii 
being  erroneoua  a&  shewn  above,  yet  it  must  be  alk>ned  thas  wiBe 
exceptions  occur  in  regard  to  this  law,  particularly  in,  the.  ebss 
whicli  ^Kiuld  be  -^  absorbable :  whether  the  approximatiBna  an 
aecidEOtaU  or  whether  they  are  founded  on  the  princij^e  of  equi- 
librium (  have  suggested,  may  be  a  &ir  subject  for  future  discussion 
when  the  facts  are  ascended  beyond  doubt. 

The  assertioa  that  I  made,  that  "  most  liquida  freed  feom  visu- 
dity,  such  as  acids,  alcohol,  liquid  sulpburets,  and  saline  sohitioiis 
in  water,  absoib  the  same  quantity  of  gases  as  pun  water,  except 
they  have  an  affinity  for  the  gas,  such  as  the  sulphureta  fw  oxygen, 
&c."a{^>ears  to  me  to  be  too  general  and  comprehensive,  gsussure 
has  clearly  shown  that  oils,  acids,  alcohol,  and  saline  loiutionc 
differ  very  materially  from  waters  in  the  quantity  of  gases,  absorbed ; 
hut  for  any  thing  that  appears  these  liquids  all  agree  mth  water  iQ 
the  other  three  primary  laws. 
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'  I  Duat  now  ktve  it  to  be  determined  wbeiker  "  it  woolil  ippeu 
ftom  tbeM  flspcrimeats  of  De  Sauuure,  that  Mb-.  Dtlton's  »mxj 
[of  thii  absorptloa  of  gaies  by  liquidi]  ii  ern»eoiB  io  evei;  puti> 
eohr.*'    I  ynuki'nipeetfiilly  youn, 

JoAm  Daltom. 
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Defence  of  the  Objectiotu  io  PrevasCs  Theory  of  RaSant  Heti. 
By  John  Murray,  M.D.  F.R.S.E.,  Lecturer  oa  Chemistry  ia 
Edlnbursb, 

(To  Dr.  HomMH).] 
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In  the  general  view  you  hare  given  ii^  your  last  Number  of  tht 
laie  improvements  in  Kneocc,  you  mnttioa  that  Mr.  Davenport  bad 
wrhten  a  verf  complale  nfatatioo  of  •onw  objections  that  bad  been 
atwrtedmainrt  Mr.  Prevoat'i  tbeon  of  Madiant  Heat  This  refcn, 
1  believe,  totbe  answer  given  by  ttiat  gentleman  to  tome  etjecdons 
to  Ae  applicatioo  of  diirt  theory  to  radiant  oirid.  One  of  these 
fffajeotioas  I  bad  advanced,  and  1  now  take  the  liber^  of  mdriag  t 
ftw  ohaervatioiis  oa  Mr.  Davenport's  reely  to  If,  which  I  was  pre* 
vented  by  cirovmsunces  from  doii^  at  tne  time  it  was  published. 

When  «  to  eaonister  containing  a  freezing  raixtm^  is  plaeed 
opposite  to'a  rdeetlng  mctaUte  Binnr,  in  the  feeus  of  which  a 
AenDomMer  to  phoad,  if  one  irf  the  surfcees  tS  the  cannister  be 
amend  with  a  coaAhig  of  iamp-blaclc,  h  is  known  that  the  depress 
lioa  of  tenpeiMure  which  ■  iniSeated  by  the  tfierraometer,  is 
Bueb  greater  than  wfaaa  the  ctear  meudlie  snrhee  is  opnoMd. 
Thk  afipears  to  ane  inconustent  urith  PPBTOst's  tsplanaiion  of 
la^anc  cold.  Hiat  explanattcm  assunies  that  the  efleet  depends 
KKielv  «■  Ae  interebmige  of  ran  of  beat  between  ^  thcnaometet 
Md  tM  eotd  snrfiica,  regnkted  by  the  nimr»  die  Aemometer 
bdi^  at  a  btglier  tam^uatare,  nd  tbereforr  ghmg  off  eaere 
ftdiimt  heat  tnnt  it  receives  in  returtr  from  the  cold  body ;  so  that 
It*'  teupvratHre  Mis.  Now  it  seenu  obvious  that  of  ^ftrent  snr- 
fitces  gmng  off  difftreiu  portions  tf  eolorle  by  radiation  at  the 
dame  temperatore,  the  one  which  gives  heat  will  allow  of  tb£ 
greatest  wpression  of  temperature  in  the  thermometer,  for  it  is 
the  one  which  trill  m^s  the  least  retam.  A  metallic  surface  is 
that  whidl  radiates  least,  !t  therefore  should  cause  the  greatest 
dogre*  of  otAi  when  inposed  to  ibe  thennometer;  bnt  it  causes 
llie  Instt  and  the  blackened  surface  which  discharges  the  largest 
quaMlty  of  oaloria  by  radiation  is  the  one  which,  m  this  experi- 
ment^ eaaraes  the  greatest  dcpr«ssfim  of  temperature  m  die  tber- 
Itaonwtert 

Mr.  PafenfMi^a  r^y  {wfcidi  has  ben  aonsidamd  as  aadsfiwtfnry 
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by  Mr.  Prerost)  is  that  the  effect  depends  on  the  power  of  the 
diSereat  surfncei  in  reflecting  radiant  heat.  Of  the  n«at  radiated 
fromthe  iherntdmeter  a  portion  is  always  returned  by  refle(ftioD. 
A  blackened  surface,  it  b  remarked,  radiates  much,  but  it  refleeta 
little ;  while  it  intercepts  radiation  or  reflection  from  behind,  A 
metallic  surface  radiates  less,  butitreBect8  as  much  as  it  fails  to 
radiate ;  hence  it  is  inferred,  that  by  reflecting  so  much  heat, 
though  it  radiates  so  little^  it  is  jmwerful  in  counteracting  the  fall 
of  the  thermometer.        - 

In  this  reasoning  it  appears  to  me  that  too  little  effect  is  ascribed 
to  radiation,  and  too  much  to  reflection.  The  comparative  powers 
'  of  diiTerent  surfaces  in  producinff  the  phenomenon  of  radiant  heat 
show  how  much  more  influence  is  due  to  the  radiating  than  to  the 
reflecting  power ;  the  blackened  surface  which  reflects  scarcely  any 
producing,  when  opposed  to  the  thermometer,  the  greatest  heating 
effect,  because  It  radiates  most ;  while  the  metallic  surface,  which 
returns  the  largest' quantity  by  reflection  to  the  iliermometer,  still 
produces  the  least  heating  ef^ct,  because  it  is  inferior  in  radiating 
power.  In  the  experiment  with  radiant  cold,  the  same  difference 
of  effect  ought  to  take  place;  the  blackened  surface,  though  re- 
jecting little,  still  by  its  superior  radiating  power  ought  to  produce 
the  greatest  heating  efluct,  so  as  to  counteract  the  fall  of  tem- 
perature  in  the  thermometer;  and  the  metallic  surface,  though  it 
reflects  best,  yet  emitting  >o  little  by  radiation,  ought  to  produce 
the  least  heating  effect,  and  therefore  admit  of  the  greatest  de- 
pression of  temperature  in  the  thermometer,  all  of  which  is  the 
reverse  of  the  fact.  Jt  seems  to  me,  therefore,  that  the  original 
argument  is  still  just,  and  that,  according  to  Frevost's  hypothesis^ 
the  blackened  surface  ought  to  be  least  powerful  in  producing 
radiant  cold.  Or  if  even  the  circumSIaoce  of  its  inferior  reflecting 
power  should  so  far  counterbalance  its  superior  fadiating  power  a» 
to  render  it  equal  to  the  other,  still  no  cause  can  be  assigned  for  its 
cooling  agency  being  so  greatly  superior.  "  A  blackened  surface," 
says  Mr.  Davenport,  "  radiates  much  it  is  true,  but  it  intercepts 
an  equal  volume  of  radiation  or  rejection  from  behind;  a  polished 
sur&ce  radiates  less,  but  it  reflects  as  much  as  it  fiiils  to  radiate." 
^ts  power,  therefore,  ought  to  be  the  same  as  that  of  a  surface 
rejecting  little ;  but  which  rcu^fej  as  much  as  it  faib  to  reflect; 
that  is,  the  power  of  the  two  surfaces  ought  to  be  the  swne,  and 
there  is  no  cause  why  the  blackened  surface  should  be  so  far  superiw 
to  the  (»her  in  producing  cold. 

I  am  sir,  youre  respectfully, 

J.  MORRAT. 
.  P.  S.  I  take  the  liberty  of  pointing  out  a  slight  oversight  in  the 
statement  in  your  last  number  (pages  -15  and  4-1}  with  regard  to  my 
paper  on  Mineral  Waters. '  It  is  mentioned  that,  in  the  opinioa  I 
bad  advanced  of  muriate  of  lime  and  sulphate  of  soda  being 
present  together  in  a  mineral  water,  I  had  been  anticipated  by 
Ffiiff,  who  had  stated  muriate  of  lime  and  sulphate  o(  mt^esU  M 
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,  iogredieDts  of  sea-^water;  and  as  hh  dissertation  was  publuhed  in 
S«5iweigger's  Journal,  September,  1814,  the  aoticipatioa,  k  is 
remark^,  is  at  least  that  of  a  year.  Though  the  volume  of  the 
Traosactions  of  the  Royal  Society  of  Edinbuigh,  in  which  m]F 
paper  appeared,  was  published  in  June,  1815,  yet  the  paper  waa. 
read  on  the  20th  of  November,  l£fI4;  and  the  analysis  itself  was 
executed  in  August  and  September,  so  that,  strictly  speaking,  there 
cannot  be  said  to  have  been  any  anticipation.  Besides,  there  is  no 
novelty  in  the  mere  observation  that  mud^e  of  lime,  and  sulphate 
of  magnesia,  or  sulphate  of  soda,  may  exist  together  in  a  mmeral 
water,  for  this  has  often  been  advanced,  and  has  alwa^  been 
ascribed  to  the  circumstance  to  which  it  is  referred  by  Pfeff;  the 
state  of  great  dilution.  The  novelty  of  opinion  consists  in  the 
inferring  that  these  raits  are  the  ingredients  of  a  mineral  water, 
from  the  obtaining  by  its  analysis  muriate  of  soda,  or  of  magnesia, 
and  sulphate  of  tloje,  and  of  course,  regarding  these  latter  not. as 
original  ingredients,  but  as  products  of  (he  operation.  Of  this 
Pfalf  seems  to  have  had  no  idea,  and  could  not  indeed  have  had, 
as,the  account  which  he  gives  of  the  composition  of  sea-water  is 
incompatible  with  it.  He  states  sulphate  of  lime  as  an  ingredient, 
as  well  as  muriate  of  lime,  which  Jie  would  not  have  done,  had 
he  had  any  conception  of  the  ahove  opinion.  His  statement  of 
the  composition  of  a  mineral  water,  which  you  give  in  the  same 
page,  is  equally  incompatible  with  it.  The  ingredients  of  that 
water,  according  to  the  view  I  have  given,  are  carbonate  of  soda 
and  muriate  of  Itflne,  and  not,  as  he  states  them,  carbonate  of  soda, 
imiriate  of  soda,  and  carbonate  of  lime. 
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On  Thursday  the  25th  of  January  a  paper  by  Sir  Humphry 
Davy  was  read,  containing  further  experiments  on  ihe  effect  of 
wire  sieves  to  prevent  the  combustion  of  gases  from  passing  through 
them.  A  sieve  formed  of  wire  -y^xh  of  an  inch  in  diameter,  and 
containing  10  wires  in  ibe  inch,  prevented  the  combustion  from 
penetrating }  but  when  agitated  in  an  exploding  mixture  explosioa 
took  place.  The  explosion  likevvise  took  place  when  the  wire 
became  red-hot.  When  there  were  14  wires  in  the  inch  agitatioa 
did  nor  occasion  an  explosion.  With  24  wires  to  the  inch,  the 
mixture  did  not  explode  even  when  the  wire  became  red-hot.  The 
author  accounts  for  these  siiigular  phenomena  in  this  manner.  A 
red-hot  wire  of  a  considerable  size  is  required  to  produce  an  ez- 

L"rz,.,.G00^l         - 
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n  IQ  ffBscs;  bcitcc,  when  the  win  is  wry  smull,  cxf^Osmi 
don  not  t^e  pl*ee,  even  when  the  wire  beeotnes  red-hot.  TIm 
na  will  not  explode  till  it  acquires  a  certain  temperature.  Now 
m  the  experiments  with  the  wire  sieves  this  temperature  oaij  tahes 
^■ce  at  the  lop^  where  the  g»s  is  so  much  dilated  with  azote  arid 
carbookacid  gas,  that  it  U  incapable  of  exploding:. 

At  the  same  weeliog  a  paper  by  Dr.  Wilson  Philips  was  partly 
nadf  eontaining  experiments  on  the  nervous  influence  in  secretion. 
In  two  former  papers  he  bad  shown  that  the  circulaiioo  of  th« 
Uood  and  the  action  of  the  muscles  were  independent  of  the 
nervous  inikieBce,  and  that  this  influence  (Hily  acted  on  the 
aiDBcles  like  any  other  itimulus.  But  the  case  is  very  different  with 
lite  secretions.  Whenever  the  nervous  influence  is  interrupted  the 
accretioD  is  at  an  end.  Several  rabUts  bad  the  eighth  pair  of  nerrea 
^■ded,  and  in  all  of  them  the  parsley,  which  tbey  ate  after  the 
«peiati<M»,  remained  in  the  stomachs  quite  unahered>  and  exactly 
icaembled  parsley  chopped  small  with  a  knife.  The  stomach  was 
shnya  much  distended,  and  a  portion  of  the  food  was  contained  is 
the  aaopitagm.  This  was  owing  to  the  unsuecessfut  attempts  wbieb 
the  animal  made  to  vomit,  which  always  fellow  the  divinoB  of  tbe 

.  cigtitb  pair.     The  animal  soo»  shows  a  vtoknt  dyspntea,  «ad  seen* 
to  die  at  last  of  suffocation. 

Since  tbe  experiments  of  Galvani  on  airiiDals,  it  has  been  a  b- 
VMirite  opinion  of  many  physiologists  that  the  nervous  inflnenee  il 
llie  same  with  galvanisia.  To  put  this  to  tbe  test  of  experimeiitf  a 
pmtion  of  ibe  hair  at  a  rabbit  opposite  to  the  stontach  was  shared,  ■ 
Hiilling  tied  on  it,  the  eighth  pair  was  divided,  and  the  eytFemitiea 
of  the  nerve  coated  with  tinfoil.  These  were  ctmnected  with  a  gal- 
vanic battery  of  47  pairs  of  plates  four  inches  sqnare.  Tbe  trough 
was  filled  with  a  liquid  composed  of  one  part  muriatic  acid  and  seven 
parts  water.  Tliis  action  was  kejit  up  for  2fi  hours.  No  dyspnea 
took  place,  and  after  death  tbe  food  in  the  atonoach  was  found  as  , 
mudi  digested  as  in  the  stomach  of  a  healthy  rabbit  which  had  eaten 
food  at  the  same  time.  Tbe  soaell  of  the  parsley  was  destroyed, 
and  the  smell  existed  which  is  peculiar  to.  the  stomach  <^  a  rabbit 
during  digestion.  This  experiment  was  several  times  repeated  with 
the  Mmc  result.  '  Se  that  it  amwars  that  the  galvanic  energy  is  ca- 

'  pable  of  supplying  tbe  place  of  the  nervous  inflnenee,  so  that  while 
vndef  it  the  sloimcb  d^ests  food  a*  usual. 
'  Mr.  WilsM)  likewise  made  a  number  of  experiments  to  show  that 
bcatiaasecictien  from  thebtood  produced  by  means  of  the  nerroos 
MWigy.  When  new  drawn  blood  is  suljeeted  to  the  action  of  the 
gtlmae  battery,  it  continues  sevenit  degrees  hotter  than  Uoo^  not 
■oMeeted  to  the  same  process. 

it  appeers  to  me  that  Mr.  Wilson  hat  gmt  ntther  ftrther  than  his 
experiments  will  warrant,  when  be  concludes  that  the  nervous  m- 
fuence  and  galvanism  are  the  same.  It  is  clear  that  the  sedioR  of 
tbe  nerve  interrupts  tbe  nervous  luflueDce.    Mr,  Wilson's  experi- 
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■wts  (aupposii^  thcM  correct]  shoir  m  Unt  gtttwsm  puli  an  end 
to  this  inteiniptioD.  But  it  may  do  this  merely  by  swviitg  Ha  coo- 
doctor  to  the  nervoos  inSuence. 

Od  Thunday,  the  Ist  of  Febnary,  Dr.  Witson  Pia&f^  piper  wm 
continueil :  be  considers  it  as  proved  by  his  experiments  that  the 
ganglia  conunuaicate  to  the  Dcrvesprocee^Dg  from  t)M»  th«  ee- 
■ccal  inSuence  of  tlie  bruo  and  spinal  marrowi  Nervei  proceodiag 
&»n  then  supply  all  the  invtduDtaiy  musclo.  But  if  Am  b«  ll« 
cue,  it  will  he  asked,  how  cobms  the  digestive  power  (^tbeatonuck 
to  he  destroyed  by  cutting  the  ngfalh  pair  of  nerves,  teeing  that  tb* 
ttoniach  is  supplied  with  nerves  ^m  ganglia?  Tlie  eighth  pair 
oDaung  from  the  targeat  portion  of  the  nervous  matter  poaaeaMs  the 
greatest  influence ;  but  the  digestive  power  of  the  stomadi  ii 
weakened  Ukcwise  by  the  intemiptioB  of  the  nerves  ptocsa^ngfron 
ftnglia.     This  h«  proved  fay  destroyiag  part  of  the  lower  pordon  of 


th«  Spinal  marrow  of  dififerent  rabbits.  In  every  case  the  digestiv* 
«Dwar  of  the  Bt<nnach  vras  impaired  or  destroyed ;  the  urinaiy  bhtd- 
«er  aod  reolum  lost  the  power  of  discharging  their  contentt,  and  pa- 


nJiysic  of  the  tower  extremities  «»ued,  and  &  greM  degree  of 
arid  tookplace.  Tic  heal  of  one  rabbit  befere  death  sunk  as  knr 
■«  7'5°.  Ttwugh  the  power  of  the  stomach  as  an  organ  of  digvstioa 
is  dsstroyed  by  cutting  the  eighth  pair  of  nerves,  still  its  muaeulaT 
power  remains;  but  it  doe»  dm  act  as  usual,  because  the  stimulus  o( 
digested  food  is  wauting ;  or  it  acts  so  as  to  throw  the  food  out  of  the 
ftonach  the  iivong  way,  iit  cmaeqvence  (^  the  unnatural  stimulu*  of 
liodigcsled  food. 

Od  Thorsdav,  the  dih  of  F^ruary,  Dr.  Vfihoa  Philips^  paper  was 
eoDduded^  He  sbewedthattbebeat  of  aniiads  was  in  all  probabb> 
li^  owing  to  tiw  n«Fvou»  eaaigy.  He  flnohed  his  paper  wkh  »  ge- 
neral view  of  the  facts  which  he  had  established  in  the  three  papen 
which  ho  had  laid  before  the  Royal  Society.  The  inubguIh  energy 
dnpcnds  upon  the  particular  strueture  of  tM  nwscles ;  tha  nervous 
^ten  is  suf^rted  by  the  sanguiferous;  but  the  sangniferoBs  can 
aot  witkoul  the  influence  i^  the  nervous  system.  Secretion  aad  anK- 
mol'  heat  are  <Kiliroly  dependent  upon  the  nervous  ^fstem.  Hence 
tbe  HMMclw  cannot  for  any  length  of  time  continue  to  eMrt  their 
oneq^  if  the  nervou&iBAiance  be  cut  off.  The  nervous  inftienct 
appean- tb*  same  with  the  galvanic  eneivy. 

At  the  sane  meedng  a  paper  by  Dr.  Brewster,  on  the  stnicture 
of  tii»  crystals  of  fluor  spar  and  common  salt  was  read.  Haiiy  had 
obm^ad'that  bH  minni^  whose  primitive  forms  were  symmetrical,  as 
ilk  iif  cube  and  tetmbedf  (x>,  rennet  sing^ ;  these  fignres  beking  to 
fliu^  of  Hme,  BQmnson  salt,  ahim,  flto.  Blot  first  atten>p(ed  to  give 
a  reason  for  thi»  curious  eircumstaacc.  He  ob»«<ved  dtat  douMy 
Hftacting  erj9tai»  aot  upoe  light  tw»  vrays-;  some  draw  it  nearer  the 
axis,  while  others  repel  it  to  a  greater  distance :  the  first  exert  an  at- 
traction ;  the  second  kind  a  repulsive  force.  The  crystal  of  fluor 
fipar,  &c.  according  to  Biot,  are  intermedlatjc  between  the  other  t>vo, 
and  therefitoe  oeitner  attract  nor  r^l.  I)r.>  Brewster  found  that 
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crystals  of  fluor  spar  and  cOEnmon  salt,  in  certain  cases,  depolarize 
light,  in  others  not.  Whenever  any  deviation  from  the  exact  firure 
of  the  crystal  takes  place,  they  acquire  the  power  of  depolarizing} 
and  this  deviation  may  be  either  towards  the  side  of  attractioo  or  re- 
pulsion. 

On  Thursday,  the  L5lli  of  February,  a  paper  by  Mr.  Tod,  surgeon 
in  the  navy,  was  read,  containing  some  e:tperiments  and  observations 
on  the  torpedo  eleclricus.  While  the  ship  Lion,  in  which  Mr.  Tod 
was,  lay  at  the  Cape  of  Good  Hope,  a  considerable  number  of  thii 
fish  was  caught  by  the  seine,  but  none  by  the  line,  though  they  fished 
with  every  kind  of  bait  in  the  very  place  where  the  iish  was  caught 
by  the  seme.  When  caught  it  was  put  into  a  tub  of  water,  where  it 
lived  usually  three,  and  in  one  case,  five  days.  Mr.  Tod  in  the  paper 
gives  a  description  of  the  Ush,  and  mentions  its  general  size,  which 
is  known  to  be  small.  The  fish  discharged  the  electric  energy  at 
pleasure,  and  it  ceased  with  the  life  of  the  animal.  When  caught 
it  attempted  in  the  first  place  to  make  its  escape  by  muscular  exer- 
tion, and  did  not  exert  its  electric  energy  till  it  found  the  first  at- 
tempt unsuccessful.  A  motion  of  the  eye  of  tiie  fish  was  generally 
perceptible  when  it  exerted  this  energy,  so  ttiat  Mr.  Tod  could  ge- 
nerally tell  wbeo  the  shock  was  given  to  another  person  who  held 
the  animal  in  his  hand ;  the  shock  never  reached  farther  than  the . 
shoulder,  and  often  not  farther  than  the  elbow. 

At  the  same  meeting,  two  papers  by  the  Rev.  Abram  Robertson, 
D.D.  F.R.S.  were  announced :  the  first  giving  a  method  of  calcu- 
lating the  excentric  from  the  mean  anomaly  of  a  planet ;  the  second 
coDiaintng  a  demonstration  of  Dr.  Maskelyne's  method  of  finding 
the  longitude  end  latitude  of  a  celestial  object  from  its  right  ascen- 
sion, and  vice  versa  ;  and  pointing  out  two  mistakes  to  which  Dr. 
Maskelyne's  method  is  liable. 

On  Thursday,  the  22d  of  February,  a  paper  by  Sir  Everard  Home 
was  read,  giving  an  account  of  the  mechanism  of  the  feet  of  an  East 
Indian  species  of  lizzard,  which  is  capable,  like  the  common  fly,  of 
walking  up  and  down  the  perpendicular  fitce  of  smooth  walls  without 
falling.  This  mechanism  consists  in  a  particular  muscular  con- 
trivance, by  which  a  quantity  of  air  contained  between  the  wall  and 
the  foot  of  the  animal,  enclosed  within  a  kind  of  cartilaginous  ring, 
is  rarefied  so  much  as  to  enable  the  foot  of  the  animal  to  adhere  with 
BufGcient  force  to  support  the  whole  weightof  the  body.  This  rari- 
faction  is  continued  without  any  muscular  exertion  after  it  has  once 
taken  place.  There  can  be  little  doubt  that  the  foot  of  th^  fiy  is 
constructed  in  the  same  way,  though  its  size  is  so  small  that  nothing 
can  be  determined  by  inspecting  it  with  the  naked  eye.  When  high 
magnifying  powers  are  employed,  the  observer  is  so  liable  to  be  de- 
ceived by  appearances  that  nolhing  very  precise  can  be  deternuoad 
on  the  subject. 

LINNfAN   SOCIKTV. 

At  the  meetings  of  the  society  on  the  6th  and  the  20tb  of  Fe- 
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bruary,  a  paper  was  read  by  Robert  Brown,  Eiq.  Librariao  to  the 
society,  coBtainiog  general  observations  oq  the  tribe  of  plants  c>Jled 
Compusitse.  This  paper  CDntained  many  curious  remarks  upon  the 
structure  of  the  flowers  of  this  difficult  tribe  of  plants,  marked  by 
the  precision  and  sagacity  which  characterize  all  the  papers  of  this 
acute  observer ;  but  of  so  miscellaneous  a  nature  that  it  is  scarcely 
possible  to  give  any  abstract  of  it  without  transgressiog  our  usual 
limits 
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Account  of  the  Labours  of  the  Class  of  Malkematical  and  Phystcul 
Scieixes  of  the  Royal  Institute  of  France  (hiring  the  Year  1815. 

FiirsiCAL  Dkfartmbnt, — By  M.  le  Chevalier  Cuoier,  Perpetual 
Secretary. 

Another  yearof  devastation  and  terror  1  TTie  bloody  discord  of  our 
new  couotry,  the  esistence  of  this  Bni:  kingdom  brought  into  doubt, 
tlie  repose  and  the  fortune  of  the  most  peaceable  citizens  for  some 
time  without  protection  or  security;  innumerable  armies  inundating 
our  provinces,  taking  possession  of  our  towns,  -seizing  by  violence 
in  the  midst  of  a  con<]uered  capital  those  treasures  of  the  arts  for- 
merly collected  ia  a  manner  equally  violent.  Such,  to  the  most 
innocent,  have  been  the  consequences  of  a  too  culpable  attempt. 
£ut  the  sciences  bring  with  them  a  state  of  consolation  and  tran- 
quillity. At  present  all  nations  respect  them.  In  the  midst  of  the 
tumult  of  arms,  our  Archimedes  We  nothing  to  fear  from  en- 
lightened soldiers,  to  whom  their  names  and  their  labours  are 
known,  and  who  rejoice  to  become  for  a  short  time  their  disciple.*. 
It  is  perliaps  even  in  the  most  terrible  moments  that,  taking  refiig* 
in  prntbund  meditation,  emancipating  themselves  by  the  esaltation 
of  their  minds  from  the  horrors  that  surround  them,  they  have  made 
some  of  the  most  fortunate  combinations^  and  some  of  the  most 
fruitful  discoveries,  We  shall  find,  at  least,  that  the  list  of  the 
labours  of  this  year  is  not  inferior  to  that  of  the  most  peaceable 
time. 

Chbhjstby. 

We  have  been  speaking  for  two  years  of  those  acids  without 
bxygen,  or,  as  they  are  now  called,  kydraciils,  which  have  made  so 
considerable  a  breadi  in  the  imposing  chemical  edifice  of  Lavoisier. 
The  labours  of  Gay-Lussac  have  shown  this  year  that  there  is  one 
inore  to  add  to  this  class — the  add  called prussic  by  M.  de  Moneau, 
because  it  enters  into  the  composititHi  of  Prussiau  blue ;  and  its 
radical  not  being  then  known,  it  was  not  possible  to  give  it  a  name 
from  that  substance. 

The  experiments  of  Mai^raaf,  Bergman,  and  Scheele,  demon- 
•trated  that  in  Prussian  blue  the  iron  was  united  to  a  substance 
which  acted  the  part  of  an  acid.  BerthoUet  had  long  -suspected 
dltat  DO  ozyg«o  totftred  into  its  composition,  but  merely  carbon, 
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•aote,  and  hTdrogeii,    The  tnith  of  t^  suspicioo  faaa  beeo  nccr* 
teined  bj'  Gey-Lmmc. 

Oa  deootDposio^,  with  the  precantioiti  which  he  indkates,  tbc 
ptUMiate  of  mepcury  hy  muriatic  acid,  he  obtained  pure  pmsris 
acid;  vod  we  hare  already  io  one  of  our  preceding  reporti , spoken 
of  the  liinlar  properties  which  he  acoeituoed  it  to  poneai  in  thtt 
Ibrte,  putieukrijr  iti  great  volatil^.  BnroiBg  tirii  v^oar  by  meant 
of  oxygen  and  the  ele^c  sparit,  he  obtained  determinate  quaatMrt 
tit  water,  carbonic  acid,  and  azote.  He  abstracts  the  oxygen  con- 
•umed  in  the  formation  of  the  first  two  bodies,  and  obtains  this 
OHiclusion,  that  one  volume  of  &e  vapour  of  prussic  acid  results 
from  the  eoOtbinatioo  and  ooaceotradon  of  one  roknne  of  the 
vapoBT  of  carbon,  half  a  Tahnoe  of  azote,  and  half  a  vt^ume  of 
hydrogen  ;  or  expressing  these  rolumes  in  weight,  according  to  th» 
tensity  of  the  vapoun,  100  parts  of  the  acid  contain. 

Carbon 44-39 

Aiote 5171 

Hydrogen S-W 

100*00 

This  prutsie  acid  oontaias  tnofe  azote  and  less  bydrocmi  than 
«thar  aMmal  substances,  from  which  it  is  particularly  distmgididwd 
^  tte  abseneeof  oxygen. 

This  is  the  first  knovro  hydracide  witli  a  ^conposabte  bMC. 
Gay-LasUc  has  likewise  succeeded  in  obtaining  ^19  radicle  in  I 
separate  state.  The  accidental  mme  pnissic  not  beinf  proper,  b< 
has  given  it  the  name  of  i^nftogsn  (d\at  is,  producing  blue).  Hence' 
forth  praenc  acid  must  be  called  hydro-c^ta^  acid ;  its  saKne  couti 
pmuMB,  hydro-ci/aMates ;  and  the  compounds  of  its  radicle,  cyd^ 
vio'eix. 

We  wish  it  were  in  our  power  to  give  an  account  of  the  numt^ 
•pus  and  delicate  experiments'  by  which  Gay-IjUssac  has  reduced 
■ndtt  the  one  or  the  other  of  these  classes  the  diReient  products  of 
ihe  action  of  pmssic  acid  apoQ  bodies,  and  the  properties  which  ht 
has  recognised  in  them.  Let  it  suffice  to  say  that  Prussian  bluA 
rather  appears  to  him  a  cyanuret  erf  iron  containing  water  than  a 
hydro-cyaaale,  or  to  use  the  old  name,  a  pmssiate. 

Cyanogen  itself  possesses  peculiar  properties.  It  is  a  permanently 
elastic  fluid,  of  the  specific  gravity  1-8064,  having  a  peculiar  and 
strong  odour,  giving  a  sharp  taste  to  water,  and  burning  with  $, 
puiple  Same.  Water  absorbs  four  times  its  volume  of  it,  and 
alcohol  2S  times  its  volume.  Its  direct  analysis  gave  the  samtf 
results  as  that  of  hydrocyanic  acid,  oamely  one  volume  of  vapour 
of  carbon,  and  half  a  volume  of  azote. 

Gay-Lu9sac  has  likewise  presented  to  the  Class,  memoirs  on  the 
cold  produced  by  evaporation,  and  on  evaporsition  in  air  of  dififerent 
degrees  of  temperature  and  density,  in  which  he  expresses  by  a 
fornula  the  result  of  his  experiments.    He  has,  likewise,  glveo  a 
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■maur  oa  h^nnnetiy,  containing  the  inme^tt  «ot»equeiice>  of 
thew  cxperimenti;  but  tbeie  woAs  not  haviag,  in  Mb  c^inioe, 
ao^ired  that  praciaioa  wad  order  which  he  is  aoeuBMowd  to  gire  t» 
tU  that  be  publiahcs,  the  uithor  bai  thought  ptoper  to  defer  thi 
printing  of  tbein. 

M.  Daloag,  fVofcttor  at  Alfoft,  baa  presented  aone  espenBoeM* 
«n  oulie  vera,  whieb,  though  not  coDatituting  ■  coin|rie<e  «ark« 
0pen  ioteiciting  views  for  the  science.  When  diis  Mid  ia  tttuntal 
«ith  baiytcs,  atnuitian,  or  lime,  we  obtain  tlwaya  aalts,  mhidk 
Wfrcatat  the  acid  en^loyed  even  when  ^y  have  been  exposed  t» 
«  Mat  h%her  than  that  of  bditing  wat«.  But  with  oxide  of  )ead» 
or  at  lioc,  we  hlwayt  kxe  20  per  cent,  of  the  acid  hy  di^i^^' 
When  ibeee  metallic  salts  are  afterwarda  strongly  heated,  no  water 
ndces  itt  ippamnae ;  but  we  obtaia  carbonic  acid  and  carbonic 
oisMe,  mad  mm  remaint  behind  the  oxides  of  the  meiali  employed, 
of  wlsck  that  of  lead  poaseases  particular  properties.  The  oxalate* 
of  cappcg>  tUrar,  and  mercaTy,  on  the  contrary,  dwaya  give  am 
water  whea  deeoo^iOMd,  bow  dry  soever  they  are  previously  made. 
Cariwmc  aoid  ia  Kkewiae  given  out,  and  the  base  reroaim  in  4« 
aatdlic  atate.  The  oxalate  of  silver  detooates,  and  w«  Icdow 
already  that  it  deti»ites  when  stniclt,  as  welt  w  the  oxalates  c( 
nierctiry. 

Aa  «•  Ae  oxaktca  of  batytrs,  strontlkii,  and  Ume,  ^mj  gfte, 
when  itecompoaed  by  heat,  empyreumatic  oil,  water,  earbook 
osid^  oirbuRtcd  hydrogen,  carbonic  acid,  and  tbere  remaitia  • 
mimire  of  tohoarbonate  aad  ohsKonl. 

Vine  phmomeiM  may  be  ex^ained  two  ways.  Oxalic  aeid  h 
eidier  coBBpoaed  entirely  of  carbon  and  ox^n,  in  pniportiom 
inwaaadiaie  between  tbme  of  carbonic  acid  and  carbonic  oxide  | 
l»t  N  ctmiaiH  water,  which  certain  oxslatet,  as  those  of  kad  and 
tine,  lose  n^m  dried ;  while  oihera  retain  it.  Or  it  is  a  compound 
of  caiVmic  acid  and  hydrogen.  This  last  constituent,  with  thtt 
ox^en  (rf  the  oxide,  will  form  water,  which  these  first  oxalatei 
IBfewiae  idlow  to  esoapet  and  nothing  remains  but  carbonic  acid  and 
the  metal,  a  combination  quite  new  in  chemistry:  for  it  is  re- 
garded as  a  general  principle,  that  metals  are  capable  of  uniting 
widi  acids  only  after  being  oxydised.  M.  Dulong,  who  is  ioclioM 
to  this  last  explanation,  conceives  of  course,  that  the  dried  oxalates 
at  lend  and  zinc  are  not  real  oxalates,  and  he  proposes  to  give  to 
them,  OS  well  as  to  similar  compounds  that  maybe  discovered,  the 
name  of  carboaides.  The  oxalates  which  do  not  gire  water  by 
drying,  contain  the  oxalic  acid  entire ;  and  as  from  its  composition 
it  will  be  named  hereafter  hydro-carbonic,  the  salts  will  take  the 
the  name  of  hydro-carbonales, 

M.  Dulong  ts  led  by  analogy  to  very  general  conclusions,  \yf 
which  he  reduces  under  the  same  laws,  not  only  the  ordinary  acids, 
but  likewise  the  hydracids.  But  we  shall  give  a  more  detailed 
-recount  of  his  opinions,  when  he  sends  up  the  memoir  in  which  he 
intends  to  consign  tbem.  i 

'  The  chemieal  action  of  sdar  light  on  bodies  is  wortby.of  alHhe 
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attention  of  philosophers,  from  its  iaflucDce  oa  most  of  the  pheno- 
raena  of  living  nature,  yet  it  has  hittsrto  been  but  little  examined. 
M.  V(^l  has  just  added  some  experiments  to  those  which  we  for- 
merly possessed.  Ammonia  and  phosphorus,  which  do  not  act  on 
each  other  in  the  dark,  when  exposed  to  the  solar  light  disengage 
phosphoreted  hydrogen  gas,  and  deposit  a  hlack  powder  composed  of 
ptiosphimis  and  ammonia  intimately  uaited.  Nearly  the  same  thing 
takes  place  with  phosphorus  and  potash.  The  action  of  the  dif- 
ferent rays  is  not  always  similar ;  the  red  rays  produce  no  effect  od 
the  solution  of  corrosive  sublimate  in  ether,  while  the  blue  and  - 
complete  light  produce  a  mutual  decomposition.  The  metallic  per- 
tnuriates  are  brought  in  the  same  way  to  the  state  of  protomurlates. 

We  have  said  a  few  words  in  our  two  last  reports  on  the  researches 
of  M.  Chevreul,  assistant  naturalist  to  the  Museum  of  Natural  His- 
tory, concerning  soap  and  saponification.  This  skilful  experimenter 
lias  ascertained  that  the  action  of  potash  on  tallow  produces  new 
modes  of  combination,  from  which  result  substances  which  did  not 
exist  before  perfectly  formed,  and  two  of  which,  margarine  and  a 
species  of  fluid  oil,  acquire  alt  the  prop^ties  of  acids.  The  author, 
pursuing  his  experiments,  has  ascertained  that  the  same  effects  are 
produced  by  soda,  the  alkaline  earths,  and  different  metallic  oxides, 
and  that  the  resulting  substances  are  in  the  same  proportion,  what- 
ever agent  we  have  employed).  Magnesia  and  alumina  on  ^e  con- 
trary merely  contract  a  certain  union  with  tallow,  without  sepa- 
rating its  elements  into  two  distmct  bodies,  The  quantity  of  alkali 
necessary  to  convert  a  giVen  portion  of  tallow  into'soap  is  exacllj 
that  which  saturates  the  margarine  and  oil  which  the  tallow  pro- 
duces. Our  laborious  chemist  has  terminated  his  memoirs  on  ihia 
subject,  by  giving  the  capacity  of  saturation  of  margarine  and  fluid 
tallow,  and  by  describing  the  properties  of  several  new  soapy  Com- 
binations which  he  produced  by  double  decompositions,  by  mixing 
a  hot  solution  of  soap,  of  fluid  tallow,  and  potash,  with  different 
earthy  and  metallic  salts.  Thus  he  has  rendered  the  soaps,  ths 
study  of  which  has  been  hitherto  neglected,  almost  as  well  known 
as  the  salts  with  which  chemists  have  been  thf  most  occupied. 

The  late  M.  Fourcroy  made  known,  under  the  name  of  adipocire, 
a  substance  separated  by  means  of  acids  from  the  fatty  matter  into 
which  animal  bodies  buried  in  the  earth  are  converted.  And  he 
considered  it  as  identical  with  the  crystalline  matt^  in  human  biliary 
calculi,  and  with  the  spermaceti  found  abundantly  in  certain  cavities 
of  tlie  bead  of  the  cachalot.  * 

M.  Chevreul,  led  by  his  experiments  to  examine  these  sub- 
stances, has  found  that  the  crystalline  matter  of  biliary  calculi 
does  Dot  form  soap,  while  .<ip;ermaceti  furnishes  it  as  easily  as  tallow; 
but  producing  a  somewhat  different  alteration  in  other  proportions 
and  with  particular  properties.  The  fat^  matter  of  dead  bodies  is 
much  more  compound  than  Fourcroy  had  supposed,  containing  dif- 
£ereat  fatty  bodies  combined  with  ammOnIa,  potash,  and  lime.  It 
U  a  fatty  matter  that  has  already  experienced  the  action  of  alkalies. 

^r^iyperwiiiuut  have  observed  a  re»iaous  euretioo  of  a  yet- 
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lowUh-orange  cohm,  which  exudes  from  cracks  in  the  bark  of 
beech  faggots  exposed  to  moisture.  It  has  the  shape  of  ribbons, 
twisted  like  verniicelli.  M.  Bidault  de  Villiers  has  made  some 
chemical  experiments  on  this  matter.  One  portion  of  it  dissolves 
in  water,  another  in  alcohol,  and  the  residue  possesses  some  of  the 
prt^rties  of  gluten.  Nitric  acid  converts  it  into  oxalic  acid,  into 
a  yellow  bitter  principle,  which  is  very  abundant,  and  into  a  fatty 
matter;  but  produces  no  ^olactic  acid.  When  heated*  it  gives 
abundance  of  carbonate  of  ammtuia,  and  a  fetid  oil ;  so  that  the 
Commissioners  of  the  Class  were  led  to  consider  it  as  approaching 
veiy  closely  to  an  animal  substance.  It  would  be  interesting  to 
iaquire  into  the  cause  of  its  production. 

One  of  the  periods  in  which  chemistiy  has  shown  itself  moot 
ttfilUant  and  most  useful,  was  certainly  that  in  which  France,  sepa- 
rated for  20  years  from  countries  whose  productions  had  been  con- 
sidered fof  so  long  a  period  as  real  necessaries,  was  obliged  to 
supply  them  by  the  products  of  its  own  soil.  The  known  arts 
have  been  perfected  ^  and  new  ones  created.  We  have  seen  in 
succession  soda  extracted  ftom  common  salt ;  alum'  and  copperas 
fwmed  by  uniting  their  ingredients ;  colours  considered  as  fugitive 
rendered  permanent;  indigo  from  woad  supplying  that  from  the 
indigofera;  madder  supplying  the  place  of  cochineal;  and  sugar 
from  beet  employed  as  a  substitute  for  that  from  the  sugar  cane. 

This  last  article,  the  most  important  of  all,  is  far  ^m  having 
lost  its  interest  even  at  present.  Many  of  the  manufactories,  in- 
deed, have  fallen  ;  but  those  which  were  properly  conducted  still 
subsist  and  prosper ;  and  according  to  M.  le  Comte  Chaptal,  their 
product  will  always  be  able  to  rival  the  sugar  of  the  colonies.  This 
skilful  chemist  gives  an  unanswerable  proof  of  his  assertion  by  con- 
tinuing to  manufacture  with  profit.  It  is  true  tbat  in  all  the  details 
of  the  culture,  harvest,  and  preparation,  and  likewise  in  the  em- 
ployment of  the  dlfierent  waste  matters,  he  has  applied  all  the 
lights  of  science  and  experience,  so  as  never  to  throw  away  what 
can  be  of  any  service,  and  to  apply  to  other  uses  what  he  is  obliged 
to  reject.  He  has  described  his  processes  in  a  manner  sufficiently 
clear  to  be  understood  by  all  the  manufacturers,  and  we  have  reason 
to  hope  that  his  work  will  assist  in  preserving  to  France  a  precious 
manufacture,  which  a  thousand  -events  may  again  render  necessary 
to  the  country. 

The  third  volume  of  the  Elementary  Chemistry  of  Thenard  has 
been  pnblished.  This  skilful  Professor  describes  in  it  with  great 
minateaess,  and  according  to  the  most  recent  discoveries,  for  many 
of  which  the  science  is  indebted  to  himself,  the  immediate  prin- 
ciples of  organized  bodies,  the  different  products  of  their  decompo- 
sitions, and  their  uses  in  the  arts.  The  fourth,  which  is  ia.tb« 
press,  will  terminate  the  work. 
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Article  VIII. 


,  I.  Lectures. 

Mr.  Clarice  will  commence  his  next  Course  of  Lectures  on 
Midwifery,  ind  the  Diseases  of  Women  and  Children,  on  Moo- 
day,  March  18.  The  lectures  are  read  every  morning,  from  « 
quarter  past  ten  to  a  quarter  past  eleven,  for  the  convenience  of 
students  atteoduig  the  hospit^,  at  No.  10,  SBvilLe-row. 

U.  On  taldng  Specific  Gravities,  and  on  the  Cause  of  Ike  Rupture 
of  Leaden  Pipes  from  Frost :  in  an  Extract  of  a  Lgtler  from 
Dr.  Redman  Coxe,  Professor  of  Chemistry,  Philadelphia. 
It  occurs  to  me,  before  I  close  my  letter,  to  mention  what  I 
ccnsider  as  a  source  of  error  in  determining  the  specific  gravities  of 
bodies;  this  ii  the  eropioymcnt  of  water  as  a  standard  at  any  other 
temperature  than  that  at  which  this  fluid  is  (^  a  mean  density,  viz. 
at  about  40°.  If  both  above  and  l>elow  that  point  this  fluid  expand* 
both  by  an  increasing  and  diminished  temperature,  ought  we  not  to 
fix  upon  that  degree  invariably  for  the  purpose  !  for  as  we  judge  by 
comparative  bulks  of  matter,  a  little  variation  may  induce  consider- 
ahte  difference  of  result.  Another  circuibstance  arising  from  this 
anomaly  in  water  expanding  by  cold  below  40°  is,  that  this  is  the 
chief  cause  of  leaden  pipes  bursting,  and  not  from  the  meresudden 
expansion  in  its  conversion  into  ice.  My  reason  for  believing  thh 
to  be  the  case  is,  that  we  never  see  the  leaden  tube  burst  throughout 
the  whole  length,  as  should  be  the  cale  if  the  solidification  of  the 
water  was  the  cause ;  for  as  this  is  uniform  througliout,  so  ought 
the  effect  to  be:  but  it  is  chiefly  in  a  small  point,  arising,  as  may 
be  seen,  from  the  gradual  diminution  of  thickness  in  that  part  of 
the  pipe,  until  becoming  as  thin  as  paper,  it  con  nO  longer  sushtin 
the  pressure  of  the  fluid,  and  therefore  yields.  Hence  only  a  few 
Bmall  openings  are  perceptible,  not  bigger  than  pins'  beads,  whicK 
takei  off  the  pressure  by  ^ving  vent  to  the  water.  If  this  is  the 
case,  how  can  it  be  guarded  against,  excepting  by  increasing  the 
thlcltness  of  the  tube  ?  Now  as  the  water  goes  into  the  pipe  in  n 
Suid  state,  it  can  scarcely  become  colder  below  the  earth,  removed 
as  it  is  from  the  influence  of  the  frost.  This  is  a  circumstance 
worthy  of  consideration  in  large  cities  where  leaden  pipes  i^re  em- 
ployed for  the  distribiition  ot  water.  Did  you  ever  hear  of  rats 
gnawing  the  leaden  pipes  to  get  to  the  water  within  ?  I  have  a 
hirge  specimen  of  this  kind. 

m.  CAyfe. 
Dr.  Marcetlws  published  asei  of  comparati*e  i 
the  chyle  from  vegetable  and  animal  food,  i 
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the  Medico-Chinirglcal  Transactioos.  The  chyle  was  collected 
from  the  thoracic  duct  of  dogs  within  three  hours  after  they  had 
been  fed.     The  following  were  the  results  obtained : — 

1 .  Chyle  from  Vegetable  Food. — It  appeitrod  a  short  tttoe  after 
being  collected,  in  the  Ibrm  of  a  semi-transpsreot,  iDodorous, 
eoloHrless  fluid,  having  a  very  slight  milky  hue,  like  whey  diluted 
with  water,  it  contmned  a  coagulum,  whii^  wai  Bemi-transporeDt, 
and  tewmbled  the  white  of  aa  egg,  but  had  a  pink  itiie.  Thi 
weight  of  the  fluid  part  to  that  of  the  coagulum  wu  100  to  48;  but 
the  coagulum  being  put  into  a  phial  by  itself,  a  quantity  of  fluid 
■imilHr  to  the  serous  portion  speedily  oozed  out,  ana  left  oDJy  a  very 
amnil  clot.  This  residue  began  to  putrefy  at  the  end  of  a  weeki. 
Potash  caused  a  slight  ammoniacal  smell  to  exhale  from  the  floid 
which  issued  from  the  clot ;  and  the  miDeial  acids,  especially  the 
nitric,  precipitsted  abundance  tif  white  teka,  ^ich  were  partlj 
redissolved  by  dthitioo  and  heat. 

The  serous  portion  had  the  specific  gravity  IKttlS  or  1-022.  It 
did  not  putrefy  in  ten  days,  but  acquired  a  smell  similar  to  that  of 
aour  cream;  Heat  rendered  it  somewhat  turbid  and  milky.  The 
mineral  acids  threw  down  abundimce  of  albumen :  100  parts  of  it 
being  evaporated  to  dryness,  left  4'8  parts  of  a  yellow  and  very , 
deliquescent  solid  residuum.  Some  other  portions  yielded  more 
•olid  ntatter.     The  greatest  quanti^  was  9-5  per  oobt. 

2.  Chyle  froHi  Animal  Food, — It  was  white  and  opake,  Ii4sc 
Cfeam^  Tite  coagulum  ^ns  white  and  opake,  and  had  a  more  ^- 
tinct  pink  hue.  The  proportion  of  the  fluid  to  the  ooagulnted  pori- 
fion  was  100  to  46'G.  This  coagulum,  like  the  preceding,  graduAUy 
gave  out  a  lerous  fluid,  till  only  a  very  small  quantity  of  matter 
remahied. '  This  rcudue,  aomewhat  similar  to  thick  pus,  becatnc 
pntrid  in  three  days. 

The  serum,  on  slan^ng,  formed  an  opabe  creamy  tubstanee'  on 
its  snrfiiee.  Heat  rendered  it  more  turbid  than  the  preeed!n|( 
KTum.  It  contained  abundance  of  albumen.  Tbe'^uafitity  of 
■olid  matter  contained  in  it  was  seven  per  cent. 

These  liquids,  when  distUled,  gave  out  liKHstnre,  cwbonateof 
atemonia,  ami  a  b«ivy  fixed  oil.  Vegetable  serum  hrft  three  per 
cent,  of  charcoal ;  and  animal  serum,  one  per  cent.  The  presenee 
of  iron  was  recognized  in  the  residuum,  and  the  same  prc^mrtton  of 
salts  (about  nine  in  the  1.00O  parts)  thaf  exist  b  animal  fluids  in 
general.' 

■       IV.  Chyme. 

Dr.  Maroet  likewise  examined  chyme  fnm  the  stomach  of  a 
turkey.  It  was  a  homogeneous,  brownish,  opake  pulp,  having  the 
smell  which  is  peculiar  to  poultry.  It  was  neither  acid  nor  alkaline, 
and  became  putrid  in  1 2  days.  When  evaporated  to  dryness,  it  left 
nearly  one-fifth  of  its  weight  of  solid  matter.  It  contained  albumen. 
When  burnt,  it  left  12  parts  in  the  1000  of  charcoal.  This  re$t- 
4Min-«0Qtiaiaed  iron,  ItBie,  and  an  alkaline  muriate. 
Q  2 
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v.  On  Nitrate  of  Silver  as  a  Test  of  Arsenic. 
An  ingeaious  studeot  at  Guy's  Hos[Htal  suggested  to  Dr.  Maicet 
that  when  nitrate  of  silver  b  mixed  with  a  solutioQ  containing  aa 
■Ikaline  phosphate,  a  yellow  precipitate  is  thrown  down,  similu  in 
■ffieaiance  to  aneoiate  of  silver.  Hence  an  ambiguity  ic  the  mods 
of  detecting  arsenic  in  the  liquid  contained  in  the  stomach,  where 
■D  alkaline  phosphate  may  very  well  be  present.  This  &ct  induced 
Pr.  Marcel  to  examine  the  subject  anew.  The  ihaide  of  the  two 
■alts  is  not  quite  the  same.  Yet  in  juridical  cases  other  testa  maji! 
be  requisite  to  be  assured  of  the  presence  of  arsenic.  The  additioa 
of  sulphate  of  copper  and  potash,  and  the  formation  of  Scheele'a 
green,  affords  a  very  satisfactory  confirmation.  But  the  best  mode 
of  proceeding  is  to  miic  the  supposed  arsenite  of  silver  with  a  little 
potash  and  charcoal  powder,  and  expose  it  to  heat  in  a  glass  tube. 
A  pellicle  of  metallic  ai^nic  will  be  ohtatned  on  the  inside  of  the 
tube,  unless  the  quantity  of  arsenic  present  be  very  minute  indeed. 

.  VI.  i^iery' respecting  the  Use  of  the  Lover. 

(To  Dr.  ThoowMi.) 
SIR, 

In  the  valuable  and  much  admired  sketch  of  the  improvementa 
in  physical  science,  with  which  you  presented  your  readers  thia 
month,  I  met  with  the  following  paragraph,  which  contains  aa 
inference  the  accuracy  of  which  does  not  mimediately  appear.  Thia  - 
is  the  passBxe : — 

"  From  tne  discovery  of  Mr.  Rose  that  urine  in  hepatitis  contain! 
no  urea,  I  think  it  may  be  inferred  that  one  use  of  the  liver,  if  not 
the  wty  one,  is  to  separate  urea  from  the  blood ;  so  that  it  would 
seem  to  be  the  principal  organ  concerned  in  the  formation  of  urine." 

I  doubt  not  but  the  conclusion  appears  perfectly  satisfactory  to 
your  own  mind,  and  would  probably  appear  equally  so  to  the  mmd« 
of  your  readers,  if  you  would  be  rather  more  explicit  in  the  state- 
ment of  the  grounds  from  which  this  very  important  deduction  ia 
drawn.  Will  you  excuse  my  liberty  in  requesting  you  to  satisfy  me 
uid  others  of  your  readers  by  advening  to  this  subject  in  the  next 
number  of  your  Annals  of  Philosophy.  ., 

Edl,avgh,  Jtm.  II,  1816.  #!>«;• 

In  hepatitis  the  liver  is  diseased;  therefore  I  infer  that  it  is  inoK 
pable  of  performing  its  usual  function.  The  disaj^aring  of  urea 
being  a  constant  concomitant,  I  infer  that  the  function  of  the  liver 
in  its  sound  state  is  to  secrete  urea. 

VII.  Queries  respecting  Ginger  and  Gat  Light. 

(To  Dr.  TbomtonO 
SIR, 

It  is  a  feet  no  doubt  known  to  many  of  your  readers,  that  whea 
a  small  quantity  <rf  powdered  ginger  is  sturred  inte  ale  «f  ban- 
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rii^tlf  winne^^  a  brisk  eSeirescence  eosuei.  To  what  is  tlui 
e^ct  to  be  ascribed } 

I  beg  to  know  wliat  would  be  the  probable  result  if  a  fire  were  to 
destroy  one  of  the  large  gasotneteis  belongiog  to  the  Gas  light 
Company  when  full  of  gas.  Would  Dot  the  consequence  prove 
almoet  as  destructive  to  the  oeighbourbood  as  if  a  Urge  quantity  of 
ganpowder  were  to  be  exploded? 

Can  the  gas  light  be  safely  ad(^ed  by  a  silversmith }  Would  iiot 
the  sulphureous  smell,  which  was  the  objection  to  its  continuance  at 
the  laeatre,  be  likely  to  produce  a  discoloration  of .  his  silver 
articles  1 

XmAm,  Jw.  is,  1816.  InOCHSITOR. 

To  the  first  of  these  queries  I  am  unable  to  give  any  answer,  as  I 
have  had  no  qiportunity  of  witnessing  the  fact.  Perhaps  some  of 
my  readers  may  be  able  to  give  a  satisfactory  explanation  of  it. 

Carbureted  hydrogen  gas  possesses  no  resemblance  to  gunpowder, 
as  it  will  not  bum  at  all  unless  mixed  with  more  than  six  times  its 
bulk  of  common  air.  A  gasometer  filled  with  the  gas,,  if  set  on  fire, 
would  not  explode  ;  but  the  flame  would  probably  be  so  violent  that 
it  would  set  nre  to  the  house  in  which  it  was  placed. 

If  coal  gas  containing  sulphur  be  mixed  with  the  air  of  a  room 
unhumt,  it  would  doubtless  tarnish  silver.  But  it  would  not  pro- 
duce this  eflect  if  it  were  burnt.  I  think  the  burners  might  be  so 
ccmtrived,  by  placing  the  stop-cock  near  their  mouth,  that  tb« 
whole  gas  shall  be  consumed.  In  that  case  there  would  be  no  smellj 
DOT  would  any  injury  be  sustained  by  silver. 

VIII.  Queries  respecting  the  Mode  of  Cutting  Glass, 

(To  Dr.  Thomiotl.) 
SIR, 

In  Dr.  Heniya  Elements  of  Chemistry,  we  find  directions  fw 
cutting  off  phial  bottles,  by  winding  a  thread  or  string  round  them 
previously  cupped  in  oil  of  turpentine,  and  then  inflaming  it.  Fol- 
lowiug  these  instructions,  we  have  never  been  able  to  succeed.  As 
a  good  process  for  cutting  down  oil  flasks,  to  make  evaporating 
dishes,  wonld  be  extremely  convenient,  perhaps  you  will  oblige  u> 
by  communicating  a  successful  method. 

j^.  G.  K.  and  M. 

Annver. — I  have  never  myself  tried  the  method  alluded  to  ia 
this  4etter.  My  process  is  this.  I  take  a  bar  of  iron  (a  poker,  for 
example),  and  heat  its  extremity  red-hot  in  the  fire.  I  then  taks 
advantage  of  any  crack  which  previously  exists  in  the  retort  or  flask 
to  be  cut ;  or  if  no  crack  exists,  t  make  one  by  heating  a  portion  of 
the  edge  pretty  hot  by  means  of  the  iron  bar,  and  then  touching  it 
with  a  drop  of  water.  This  crack  is  readily  extended  in  any  direc- 
tion ydn  choose  by  placing  the  extremity  of  the  red-hot  bar  a  little 
before  it.  The  crack  speedily  extends  to  the  bar.  The  bar  is  then 
withdrawn  a  little  further  on.    In  this  manner  you  proceed  till  yon 
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have  eut  out  an  evaporatiDg  dUh  of  the  shape  required.  A  )ittl« 
practice  will  enable  the  operator  to  cut  the  glass  ueatly  and  readily. 
Xiftvoisier's  method  was  to  surround  tbe  fl«*k  or  retort  at  the  part 
to  be  cut  with  a  red-hot  ircHi  ring,  xod  then  to  wet  the  part.  ThU> 
method  is  [Hubably  good  enough  (indeed  I  liave  sometimes  used  it) ; 
hut  it  would  require  a  separate  ring  for  every  size  of  Bask  or  retort 
to  he  cut.  On  this  account  it  is  inferior  to  the  method  wiuch  1 
hxn  descrU>ed. 

IX.  Qawy  respecting  the  Mode  of  removing  common  Pitltyfrmn 
Glass. 

(To  Dr.  ThomBon.) 
SIR, 
I  have  read  somewhere  of  a  chemical  preparation  or  process  by 
which  the  putty  that  fastens  the  squares  of  glass  in  a  window  can  b« 
■decomposed,  or  its  adhesive  property  destroyed,  so  as  to  permit  re- 
moval of  the  glass  without  the  risk  of  breaking.     If  you,  or  any  of 
your  Correspondents,  will  be  so  kind  as  to  communicate  the  method 
by  which  this  is  accomplished,  or  point  out  any  publication  from 
which  the  information  may  1^  obtained,  it  will  very  much  oblige 
Jrbroath,  Jm.  67,  1816.  A  CONSTANT  RbADBH. 

Answer, — Common  putty  is  nothing  but  a  paste  made  of  chalk 
sod  liutseed  oil.  Hence  it  is  readily  *oftened  and  removed  by  the 
application  of  any  acid.  Nitric  acid  will  act  most  speedily ;  but 
muriatic  acid  may  likewise  be  used.  Indeed,  if  no  other  acid  be  at 
hand,  the  putty  might  he  removed  from  the  glass  by  vinegar,  but 
the  process  would  be  tedious.  Even  alkaline  leys  would  have  con- 
siderable effect  by  acting  upon  tbe  oil,  though  they  would  not  - 
answer  so  well  as  acids. 

X.  Greywacke  to  the  North  of  the  Forik. 

(To  Dr.  Thomioa.) 
DEAR  SIR, 
On  reading  your  very  highly  interesting  Account  of  the  ImproVe- 
tnents  in  Physical  Science  during  the  Year  1815,  in  the  Armals  of 
Pkilosophu  fortius  month,  1  observe,  under  the  head,  of  GeogntHj 
(p.  65),  the  following  sentences:  "  Nest  to  the  primitive  come  the 
class  of  rocks  called  Iransition.  They  contain  pelriftictions,  and 
are  very  abundant  in  Great  Britain.  1  do  not  know  that  they  have 
,  been  observed  further  north  than  the  Frith  of  Forth." 

You  will,  I  know,  e&cuse  me  when  I  put  you  in  mind  of  what 
you  have,  amid  your  multifarious  engagements  (and  no  wODder)» 
happened  to  overlook.  I  allude  to  a  short  paper  of  mine,  entitled, 
MineralogicalObservations'intheHighlandsof  Soptland,  obligingly 
published  by  you  in  the  Jtmals  ofPki&sophp  (br  July,  1813,  Art 
Vfll.  By  turning  to  that  article,  you  will  find  that  in  August, 
1812,  Mr.  lardine  and  myself  discovered  greywacke  north  of  tbe 
Frith  of  Forth.    Near  the  beginning  of  the  paper  referred  to  M# 
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those  wxt^,  which  I  beg  leave  to  quote :  *'  From  Caltendar  we  set 
(Hit  to  visit  the  famed  aaa  iDteresting  scenery  of  the  pass  of  Leoejr, 
by  lyhich  the  traveller  on  this  route  eolers  the  Grampian  range. 
About  two  milea  beyond  Callendar  we  found  the  rocl;  through 
which  the  road  is  cut  to  be  very  distinct  greywacke,  and  tracea  it 
till  we  found  it  about  half  a  mile  further  on  towards  the  north-west, 
Tery  near  the  mica-slate ;  but  could  not  see  the  junction  of  these 
two  rocks,  or  whether  the  clay-slate  intervened  between  them. 
We  were  both  perfectly  satisfied  that  in  this  district  the  transition 
rocks,  greywacKC,  and  greywaeke-slate,  come  in  betweeo  the  floetz 
and  the  primitive  country. '  And  again  in  the  same  paper  (p.  20], 
"  la  the  evening  of  the  16th  we  visited  the  foil  at  BrackliD  bridge, 
about  a  mile  to  the  east  of  Callendar.  The  rock  is  conglomerate, 
and  broken  down  hy  the  action  of  the  water  into  maoy  fine  and 
fantastic  forms.  We  had  the  conglomerate  all  the  way  from  Cal- 
lendar to  this  fall ;  and  od  tracing  the  river  about  two  miles  up, 
observed  do  other  rock ;  but  Mr.  lardine  told  me  that  some  time 
ago  Sir  James  HsU  found  greywacke  about  a  mile  or  two  higher 
up  than  we  were.    Night  prevented  our  reaching  it." 

"  Thb  greywacke  and  greywacke-slate  appear  about  two  miles 
after  leaving  Callendar,  on  the  Toad  to  Loch  Catherine.  They 
continue  all  along  the  valley  of  Ijoch  Veoachar  and  Loch  Achray  to 
the  Trossacks,  and  the  eastern  part  of  these  hills  is  composed  of 
greywacke. 

I  am,  with  great  esteem,  deai  Sir,  yours  very  truly, 

c»<*r«,  jtt^  S9,  i8!fi.  Jambs  Grikbson. 

X!.  Intended  PuliUcalion  on  Greenland. 

Mr.  Wm.  Scoresby,  jun.  has  in  the  press  a  work  which  he  pro- 
poses to  call  the  Histwy  of  East  and  West  Greenland,  and  of  the 
Northern  Whale  Fish«ie». 

The  author  of  this  worii,  having  been  in  the  habit  of  annually 
visiting  the.  Greenland  seas,  since  the  year  1S02,  began  about  10 
years  ago,  for  his  own  amusement,  to  make  memoranda  of  the 
various  natural  phenomena  with  which  ibis  country  abounds. 
Finding  his  notes  rapidly  increase,  both  in  interest  and  variety,  as 
well  as  in  bulk,  and  observing  tjiat  they  contained  a  collection  of 
Jacts,  which  must  be  io  a  great  measure  unknown  to  the  world  in 
j^eral  |  considering,  at  the  same  time,  the  singular  barrenness  of 
iDformatioa  on  subjects  of  such  general  interest  and  national  im- 
portant* as  the  History  of  the  Greenlaiads,  and  of  the  Northero 
Whale  Fisheries,  he  was  induced  to  undertake  the  work,  a  pro- 
spectus of  which  is  now  resgectfully  submiUed  to  tlic  public. 

It  is  well  known,  that  no  book  in  the  English  language  has  yet 
heeo  devoted  to  the  seme  objects  with  the  work  now  announced, 
since  the  time  of  Egede  and  Crantz^;  and  these  authors  mereiy 
Meotkm  the  whale  ilshenes  in  a  cursory  manner,  and  neglect  alto- 
gether their  establishment  and  hiMory.  The  Frencli  and  Dutch, 
aiMOwlulc,  have  eu^  issued  djA'erent  works  exprfssly  on  the  sub- 
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ject  ID  hand ;  some  of  these  being  in  the  possession  of  the  Author, 
be  has  availed  himself  of  whatever  iDformation  is  interesting  in  the 
historical  and  other  parts,  which  his  own  observations  are  not  cal- 
culated to  supply.     His  materials  have  thus  become  ample. 

The  work  will  be  illustrated  by  a  variety  of  engravings,  consisting 
of  maps,  plans,  and  sketches. 

Tht  maps,  comprising  delineations  of  East  and  West  Greenland, 
will  be  improved  from  an  original  survey  of  the  greater  part  of  the- 
west  coast  of  the  former,  wherein  many  gross  errors  in  the  charts 
extant  will  be  rectified.  The  plans  and  sketches  will  include  repre- 
sehtations  of  the  various  instruments  used  in  the  whale  fishery, 
iamountin;;  to  more  than  40  articles ; — the  appearances  of  the  landa 
.  ice,  crystals  of  snow, — whales,  narwhale^,  walrus,  &c. — some  birds, 
-x-a  variety  of  mollusca, — together  with  views  of  the  fisheries,  &c. 

The  following  are  the  principal  subjects  that  will  be  treated  of: — ■ 
.  1,  An  account  of  the  progress  of  discovery  in  the  north,  with  a 
synopsis  of  the  numerous  voyages  undertaken  iq  search  of  a  northern 
passage  to  India. 

II.  An  account  of  West  Greenland : — its  extent,  appeatrance, 
natural  history,  aborigines,  coloides,  manners,  and  customs  of  the 
inhabitants,  &c. 

III.  East  Greenland,  or  Spitsbergen; — its  appearance,  natural 
history,  harbours,  icebergs,  mountains,  colonisation,  products,  &c. 

IV.  Thenalural  history  of  the  Greenland  seas;  containing, 

1.  An  account  of  the  Greenland  sea: — its  situation  and  extent, 
singular  varieties  of  colour,  occasional  transparency  and.  frequent 
Opacity,  temperature  hoih  at  the  surface  and  at  considerable  depths, 
currents,  tides,  depth,  he. 

2.  The  polar  ice : — its  varieties  and  properties,  mode  of  genera- 
tion, &c. ;  its  extent,  situation,  and  variation ;  with  a  comparisoa 
of  the  degree  of  approximation  towards  the  poles,  attained  by 
various  navigators,  in  different  meridians  ;  and  a  demonstration  of 
the  pcesibility  (contingencies  excepted)  of  performing  a  journey 
over  the  ice  to  the  north  pole. 

3.  The  atmosphere;  its  peculiarities,  suoh  as  surprising  refrac- 
tions, &c. : — its  changes  of  pressure,  as  shown  by  the  barometer,' 
frequently  sudden,  great,  and  portentous,  &c :— rits  temperature, 
mean,  monthly,  and  annual,  range  of  teniperature,  probable  tem- 
perature of  the  north  pole,  cold,  and  its  effects,  &c. : — windsj 
their  variableness,  astonishing  changes  both  in  intensity  and  direc- 
tion, duration  and  frequency  of  storms  in  the  spring  of  the  year,  &c. : 
— meteors,  clouds,  siiow,  and  its  beautiful  crystallisations,  hail, 
frost-rime,  Aurora  Borealis,  &c.         . 

4.  The  zoology : — the  whale,  and  its  various  genera ; — the  wal- 
rus, seal,,  bear,  &c. : — birds: — some  curious  varieties  of  dod- 
despript  molliisca,  and  other  marine  animals,  and  animalculse,  &c, 

'  V.  "Die  history  of  the  northern  whale  fisheries,  from  the  earliest 
records  to  the  present  time;  showing,  the  progress  of  this  art,  and 
its  singularly  great  adrancement,  with  «  clear  account  of  thoso 
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principles  on  which  a  successful  fisher;  depeods :— K^mfnising, 
likewise,  an  accouat  of  the  construction  of  a  ship  which  seems  best 
«dapted  for  this  trade,  the  mode  of  its  equipment,  with  a  statement 
of  expeDses,  and  a  descriptioQ  of  the  boats,  iostnimeDts,  and  ap- 
paratus, of  the  most  improved  principles  wiUi  which  it  is  furaisbed; 
t<^tfaer  with  a  view  of  the  modern  method  of  discovering  and 
altainiDg  the  haunts  of  the  whale,  efiecting  its  capture  under  ever/ 
variety  of  circumstance ;  and,  a  selection  ot  anecdotes  illustrative 
of  the  dangers  of  this  occupation,  and  of  the  singular  accidents 
which  sometimes  occur. 

VI.  The  history  of  the  minor  fisheries : — for  seals,  walruses,  &c. : 
— with  the  method  of  killing  these  and  other  animals,  inhabitanti 
of  the  Greenland  seas. 

VU.  A  journal  of  a  Greenland  whale  fishing  voyage. 

VIII.  Appendix;  containing,  an  extensive  series  of  meteon^ 
It^ical  tables,  from  which  are  deduced  some  important  feds,  rela- 
,tiye  to  the  temperature  and  pressure  of  the  atmosphere,  prevailif^ 
winds,  &c. : — interesting  tables  of  meteorological  results : — ^tablet 
.of  the  variation  of  the  compass,  latitudes,  and  longitudes,  &c. 
from  original  observations. 

Greenland  captains,  or  other  gentlemen,  who  have  met  with 
remarkable  adventures  in  the  whale  fisheries;  or  who,  from  research 
or  observation,  may  be  able  to  supply  information  calcubted-  to  add 
to  the  interest  of  this  work,  will,  by  sending  an  accoimt  thereof  to 
the  author  at  Whitby,  confer  a  particular  obligation  on  him. 

Xn.  H&Ufrom  Friction. 
Though  the  ascent  and  descent  at  Blackfriars  bridge  be  very  incon- 
siderable, it  is  always  customary  to  fix  a  drag  upon  one  of  the  wheels 
of  the  heavy  waggons  when  tbey  cross  it.  One  day  towards  the  end 
of  January,  as  I  happened  to  cross  this  bridge,  I  met  five  or  six 
waggons  all  heavily  loaded,  and  a  wheel  of  each  as  usual  fixed  by 
the  drag  chain.  The  day  before  had  been  rainy,  and  the  bridge 
bad  that  forenoon  been  swept  by  the  scavengers;  the  pavement, 
however,  was  still  very  wet,  though,  not  covered  with  deep  mud. 
The  drag  wheel  of  the  first  waggon  that  I  met  left  the  tops  of  the 
the  stones  dry,  and  a  train  of  smoke  rose  after  it  nearly  as  strong  as 
rises  from  boiling  water,  so  that  it  was  visible  at  a  considerable  dis- 
tance ;  this  was  also  the  case  with  the  drag  wheel  of  all  the  other 
waggons,  the  smoke  was  so  conspicuous  that  it  drew  the  attention  of 
a  boy  who  acted  as  drayman  to  one  of  the  waggons ;  for  I  observed 
him  following  the  drag  wheel,  and  feeling  the  stones  with  bis  hand 
to  determine  whether  the^were  healed.  I  conceive  the  heat  of  the 
iron  rim  of  the  wheel,  when  dragged  along  the  ground,  must  have 
been  considerably  greater  than  that  of  boiling  water,  for  in  an  in- 
stant (white  dragged  along  the  ground  at  the  ordinary  rate)  it  heated 
the  water  in  its  way  so  as  to  make  it  smoke  very  strongly.  Here 
the  waste  of  beat  most  have  been  very  great,  as  the  same  spot  of  the 
wheel  casM  continually  in  contact  with  water  not  much  higher  than 
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the  fireeiing  temperature.  I  consider  this  fact  ai  tcarcly  less  strik- 
iDff  thao  Count  Rumford's  experiments  on  the  heat  evolved  by  fric- 
tjoa  at  Munich. 

XIII.  St.  Hehma. 

The  late  Dr.  Roxbourgh  while  at  St.  Helena,  where  he  ipent 

several  months,  drew  up  a  flora  of  that  island.     He  found  in  it  56 

species,  50  of  which  were  peculiar  to  the  island,  having  been  ob-' 

served  no  where  else.     Not  a  single  new  genus  occurred. 

XIV.  Prvus  of  the  French  ItulUiUe, 

The  prize  for  the  best  »et  of  physical  experiments  during  the 
course  of  liilS  was  divided  between  M.  Seeheck  and  Dr.  Brewster. 

The  prize  for  the  mathematical  theory  of  the  vibratious  of  elastic 
surfaces,  and  the  comparison  of  them  with  experiment,  was  given 
ti>  Mademoiselle  Sophie  Germain,  of  Paris. 

The  prize  for  the  theory  of  waves  at  the  surface  of  a  gravitating 
fluid  of  an  indefinite  depth,  was  given  to  M.  Augustio  Louis 
Cauchy,  Ingeneur  des  Ponts-et-Chauss^es. 

Lialande'^  medal  was  voted  to  M.  Mathi^u,  an  astronomer  at- 
tached to  the  Royal  Observatory  of  Paris. 

XV.  Cinnamon  Stone. 
Specimens  of  the  rock  coDtaioing  the  cinnamon  stcsie  of  Werner 
.  have  been  brought  to  Xjondon  from  Ceylon.  It  consists  of  three 
constituents :  namely,  schalstone,  <]uartz,  and  cinnamon  stone. 
Tbe  schalstone  constitutes  the  principal  ingredient,  and  has  the 
usual  imperfectly  foliated  appearance,  and  all  the  characters  which 
distinguish  the  variety  of  it  found  in  the  Bannat  of  Temeswar.  The 
quartz  is  distributed  irregularly,  and  has  no  appearance  of  crystalli- 
zation, Tbe  cinnamon  stone  is  in  grains,  none  of  which  exhibtt 
any  traces  of  a  crystalline  form.  I  observed  one  of  the  grains,  in- 
deed, which  bore  some  resemblance  to  the  garnet  dedahedron ;  but 
the  apparent  faces  were  coochoidal,  and  therefore  not  natural  ones. 
In  Home  places  the  schalstone  seemed  to  be  impregnated  with  cin- 
namon stone ;  for  it  had  the  colour  of  cinnamon  stone  with  the 
foliated  texture  of  schalstone. 

The  rock  containing  schalstone,  which  occurs  in  the  Bannat,  is 
likewise  a  triple  compound,  consisting  of  an  a^regate  of  ciystallized 
garnet,  blue  calcareous  spar  and  schaktooe.  Elence  it  bears  a  re- 
semblance to  the  Ceylon  rock ;  for  the  cinnamon  stone  obvioosly 
belongs  to  the  garnet  family.  The  great  difference  between  the 
two  consists  in  the  one  containing  quartz  tn  place  of  the  blue  calca- 
leoiis  spar,  vhich  constitutes  theingredient  in  the  other. 

XVI.  Roch  in  Lake  Hwtm, 
Id  lake  Huron  in  North  America  snwll  islands  occur,  distin- 
guished by  the  name  of  the  flower-pot  rocks,  from  their  figure. 
The  structure  of  these  rocks,  if  it  be  correct,  deserves  the  attentiga 
of  mioeralogisls.     They  consst  of  three  beds;  the  kwest  bed  is 
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lime-stone,  over  thit  liea  b  bed  of  cliy-slate,  and  over  thu,  coniti- 
.  luting  the  surAice  uf  the  whole,  is  a  bed  of  gnmite.  I  do  oot  know 
who  the  British  officer  was  who  sent  drawings  of  these  rocks  to  the 
Admiralty.  It  is  impossible,  therefore,  to  determine  how  lar  one 
cm  rely  upon  the  testimony  conveyed  in  these  drawings, 

XVII.  .Itum/ord  Prize. 
The  council  of  the  Royal  Society  has  voted  the  Rumford  prize  to 
Dr.  Wells  for  his  Gssay  on  Dew.     We  shall  take  this  opportunity 
of  pointing  out  an  erratum  to  our  last  number.     Instead  of  the 
Rumford  medal  being,  given  to  Dr.  Brewster,  as  stated  in  p.  133  of 
the  present  volume,  it  should  have  been  the  Copleyan  medal. 
XVIII.  Caterpillars  in  Swil«erUmd. 
A  very  singular  phenomenon  has  lately  taVen  place  in  Switzer- 
land, at  the  distance  of  about  nine  miles  from  Lauzanne.    The 
whole  suHace  of  the  snow  is  covered  with  a  species  of  caterpillar^ 
different  from  any  which  are  usually  observed  in  that  country. 
Tliese  animals  appear  dead  j  but  when  brought  near  a  flie  tbey  soob 
r  animation. 


XIX.  Composition  of  Alcohol  and  Ether. 
According  to  the  calculations  of  Gay-I/issac,  founded  on  the  ex- 
periments of  Saussure,  alcohol  is  composed  of 

defiant  gas   1  volume 

Vapour  of  water    .1  volume, 

the  whole  ccntdeosed  into  half  its  bnlk.  While  ether  ii  coca- 
posed  of 

Olefiant  gas 2  volumes 

Vapour  of  water, 1  volume, 

the  whole  condensed  into  one  volume.  He  considers  the  specific 
gravity  of  olefiant  gas  as  0'97S,  and  that  of  the  vapour  of  water  h 
0'625.  The  specific  gravity  of  the  vapour  of  alcohol,  according  t9 
bis  experiments  is  1*613  and  that  oi  the  vapour  of  ether  2'586. 
(See  Annales  de  Chimie,  xcv.  311.) 

XX.  Sugar  ofDJahetic  Urine. 
According  to  the  recent  experiments  of  Chevreul,  the  tugar  of 
diabetic  urine  possesses  all  the  characters  of  sugar  of  grapes,     (See 
Annales  de  Chimie,  xcv.  319.) 


Article   IX. 

New  Patents. 
Geobce  Mobton,  Covent  Garden,  London ;   Iot  «  mode  of 
attaching  horses  to  waggons,  and  all  other  four-wheeled  carriages. 
Nov.  14,  1815. 
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JosEVB  Baabbr,  Doctor  of  Medunoe,  Kdriit,  of  the  Idt^dom 
of  Bavaria ;  for  an  improved  plan  of  constnictuig  rail  roada,  and 
carriages  to  be  used  on  such  improved  rail  roads,  for  the  more  eaiyi 
convenient,  and  expeditious,  conveyance  of  all  sorts  -  of  goods. 
Wares,  merchandize^  persons,  and  allotber  articles  usuailf  or  at  an; 
time  removed  in  carriages  of  any  construction  whatever.  Nov.  14, 
1815. 

Jahbs  DitttoNj  jun.  Hillsley,  Gloucestershire,  clothier}  for 
certain  improvements  in  fulling  mills.     Nov.  25,  1815, 

Allan  Taylor,  Barking,  Essrx,  Danibl  Gallafbnt,  sen.  and 
Danikl  Gallafsnt,  jun.  Braintree,  Essex;  fin:  an  ei^ne  for 
raising  cold  and  hoi  water,     Nov,  25,  1815. 

G£Oft«E  Young,  Paul's  Wharf,  Thames-street,  London  ;  for  a 
method  of  making  a  peculiar  species  of  canvas,  which  may  be  used 
more  advantageously  for  military  and  other  purposes  than  the  canvas 
now  in  use.     Dec.  5,  1815. 

John  Malzi,  Poland-street,  London  ;  for  an  instrument  for  the 
improvement  of  musical  performance,  which  he  calls  a  metronome, 
or  musical  time-keeper,     Dec,  5, 1S15, 


Article  X. 

Scientific  Booh  in  hand,  or  in  the  Press. 

Mn.Accuni  has  in  the  Press  a  Third  Edition  of  his  Practical  Trea- 
tise on  Gas  Light ;  exhibiting  a  summary  descripttoD  of  the  apparatus 
and  machinery  best  calculated  for  illuminating  streete,  houses,  and 
manu&ctories,  with  coal  gas  ;  with  remarks  on  the  utility,  safe^,  and 
general  nature,  of  this  new  branch  of  civil  economy. 

Baron  Von  Humboldt  has  just  published  the  first  half  volume  of  his 
South  American  Plants.  Its  title  is  as  follows:  Nova  Genera  et  Spe- 
cies Plantarum  quas  in  PeregrinatioDe  Orbis  Novi  colligerunt,  descrip- 
Berunt  partim  adumbraveru&t  Amat.  Bonpland«t  Alex,  de  Humboldt, 
ex  schedis  autographis  Amati  Bonpland  iu  Ordinem  digeseit  Carolui 
Sigismund,  Kuhn.  Accedunt  Tabulee  Kris  incisa;  et  Alex,  de  Humboldt 
Notationes  ad  Geographiam  Plantarum  spectantes,  Paris,  1S15. — 
We  shall  afterwards  give  an  abstract  of  Humboldt's  curious  introduc- 
tion respecting  the  geography  of  plant^  which  constitutes  an  int«Test- 
ing^ubject  of  contemplation  for  the  philosopher. 

Dr.  Olinthus  Gregory  is  about  to  publish  Elements  of  Plane  and 
Spherical  Trigonometrvt  with  their  applications  to  heights  and  dis- 
tances, projections  of  the  sphere,  dialtmg,  astronomy,  the  solution  of 
equations,  and  geodesic  operations ;  intended  fof  the  use  of  mathema- 
tical seminaries,  and  of  first  year  men  at  College. 

The  R^.  W.  Bingley,  Author  of  Animal  Biography,  has  prepared 
for  the  press  Useful  Knowledge  in  the  Mineral,  ^getable,  and  Animal 
Kingdoms  ;  or  a  familiar  account  of  the  various  productions  of  aature, 
which  are  chiefly  employed  for  the  use  <tf  man ;  in  three  volumes, 
12mo.  with  numerous  plates. 

DiqllzcdbvCoOgk" 


\m.} 


Melearotogical  TiJde* 


Article  XI. 
METEOROLOGICAL   TABLE. 
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The  atMerralloni  in  each  line  of  the  table  applj  to  a  period  of  tweolv-foiiT 
haun,  begfasiDg  at  9  A.  M,  on  ibe  day  Indicated  ia  the  Snt  colaoin.  K  ink 
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REMARKS. 

First  M)n(i.— 21.  A  dripping  day.    22.  Nimbi  grouped  with  other 

clouds:  fine  at  mid-day.     2S.  Overcast.     24.  Drizzling:  rain  in  the 

.  night.    25.  Overcast,    26.  The  same :  a  fog  on  the  Thames  appeared 

from  hence  to  be  a  dense  bonk  of  cloud  in  the  horizon  i  a  little  rain  bjr 

night.    27.  Freth  breen:  cloudy;  p.m.  a  shower,  with  hail:  night 

frosty.     28.  Fresh  breeze :  drizzling  rain  ;  snow :  fait-,  p.  m.     29.  Hoar 

frost;  cloudy:  fair.     30    Very  white  frost;  misty  horizon:  sunsbine 

after.    31.  As  yesterday,  a.m.:  at  noon,  hygr.  50°,  the  dust  flies: 

wind  S.W.  p.  in.  with  the  usual  sound  for  rain. 

.  Second  Month. — I.  Hoar  frost :  fair.  2.  Ice  now  about  two  inches 
thick:  after  hoar  fi-ost,  a  misty  Aaw;  wet  and  windy  evening.  3.  Fair: 
moisture  an  tbe  outside  only  of  the  windows.  4.  Strong  breeze  at  S. : 
misty;  rain,  followed  by  (^tmalus,  with  Ctrroitratus.  S.  Very  misty; 
the  trees  dripping.  6.  Small  and  heavier  rain  by  intervals:  sleet  at 
evening.  7.  A  g^e  from  N.  E.,  whid)  came  on  lut  night,  has  brought 
a  deep  snow ;  snowy  at  interval*  through  the  day.  8.  A  smart  breeze, 
with  clear  sunshine ;  the  roads  sloppy  at  mid-day  :  some  distaM  clouds 
in  the  horizon  at  sun-set.  9.  A  continued  saQ-shiae  produced  not  the 
least  effect  on  the  ice  to-day  ;  hygr.  at  three  p^m.  47°:  there  was  s 
mistiness  perceptible,  to  a^eitun  beigbt,  round  the  horizon :  the  wind 
a  gentle  breeze.  10.  For  remarks  on  diis  nt^^  see  the  sequel. 
11.  Hygr.  as  yesterdi^  nearly :  eleet,  snow,  &nd  rudiments  of  hail,  in 
minute  ouuntity.  16.  Afl«r  three  days  of  clear  sky  (a  little  Cirrostratiu 
excepted),  an  extreme^  misty  air:  di&rent  clouds  followed,  and  a 
few  drops  by  inosculation.  16.  a.  m.  CiTTOitratat  xi  flocte:  wind 
changed  to  S.W.,  then  to  K.W.,  and  blew  strong  at  night :  hygr.-  re- 
cededto46°.  17.  Frost  on  tbe  ground)  thnuerBporation  merely:. the 
air  by  two  thermometers  not  below  3S° ;  the  snow  mostiy  gone ;  but  a 
vety  thick  ice  remains  on  the  ivater :  Cumuli  rose  this  morning,  and 
passed  to  large  spreading  Cuntuhstrati.  18.  Obscority  to  the  N,  £  : 
snow,  p.  m.  which  melted  in  the  night. 

RESULTS. 
Wiod!  Northerly  and  Eaiteilj. 

Barometer:  Greateathei^ „ 30-SS  inchet i 

L«Bal .!3-98  indiiB  i 

Mean  of  the  period  89-698  incbe*. 

nenaiDineteri  Creates t  height 4S° 

Least —6* 

H«ati  of  the  period SSf 

Mean  of  (be  hjgTOKieln'  at  nine,  s.  m.  fKP,  Rain  and  ndied  brow,  8-gI  iocha. 
A  night  on  which  Fahrenheit's  thermometer  remains  for  sdme  hours 
beloV  Zero,  is,  in  this  climate,  a  rare  occurrence :  probably  net  above 
,  five  of  them  fall  within  a  century ;  tbe  last  appeming  to  have  been 
19  years  ago.  It  is  observable  that  this  extreme  low  temperature  is 
not,  as  might  ba  expected,  peculiar  to  long  continued  frosts,  but 
happens  rather  at  an  interval  of  one  winter  after  such  a  season.  Such 
was  the  frost  of  1794-6,  which  lasted  44  days,  one  whole  day's  re- 
tnission  excited,  iiflmcdiEitely  befijre  which  the  thermometer  had 
descended  to  —  2 ;  but  in  1796-7,  I  find  a  temperature  recorded  oF 
—  G,  5,  .with  circumstances  that  indicate  its  having  continued  below 
Zero  for  some  hours.  Again,  the  character  of  the  winter  before  last 
will  be  fre^  in  remembrance :  the  minimum  of  that  season  appears  to 
have  been  not  tower  than  5°;  and  we  have-now  a  depreutoD  reaching 
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to  —  5.  t  do  not,  however,  lay  much  strees  on  this  anilog;,  whidt 
inted  eut  nther  fbr  the  aee  of  future  observe'rs. 
Ls  prepared  to  expect  the  intense  cotd  of  th6  night  of  the  9th  to 
10th  ioetnnt,  by  the  circumstance  of  a  temperature  of  7°,  (or  pro- 
bably 5")  on  the  night  before,  being  Followed  bv  a  clear  sky,  with  the 
wind  at  E,  and  a  maximum  for  the  day  of  only  20°.  E^ly  in  the 
evening,  on  trying  the  experiment  of  [Hacing  a  wetfiDgeron  the  iron* 
railiog  whhout,  it  was  found  to  -adhere  immediately  and  strongly  to 
the  Iron.  I  expoaed  several  thermometeni  in  difierent  situationg.  At 
S,  p.  m.,  a  qatcksilver  thermometer,  with  the  bulb  supported  a  little 
above  the  snow,  stood  at  Zero  :  at  ]  I,  p.  m.,  a  spirit  thermometer  in 
the  same  posititm  indicated  —  4 ;  the  former,  which  had  a  pretty 
lai^e  bulb,  had  not  sunk  below  —  3.  At  half  past  seven,  a.  m.,  the 
lOth,  a  quicksilver  and  a  spirit  thermometer,  hung  over-night  about 
eight  feet  above  the  ground,  indicated  respectively  —  S,  and  were 
evidently  rising.  The  minimum  of  —  5,  which  I  have  registered, 
was  taken  from  a  Six's  thermometer,  the  freezing  point  of  which  is 
very  correctly  marked  on  the  scale,  placed  a  little  above  the  snow.  At 
the  float  of  this  thermometer  had  not  room  to  move  further,  it  may 
not  have  indicated  the  actual  minimum  of  the  air  in  that  situation; 
but  I  have  other  evideoce  that,  at  the  usual  height  from  the  ground, 
of  Biy  standard  tbermoraeter,  die  temperature  was  nt  no  time  beloir 
•—  5.     The  exposure  is  North,  and  ve^  open. 

From  eight,  a.  m.  the  thermometer  continued  to  rise  steadily :  at 
noon  a  temperature  of  23"*  was  pleasant,  by  contrast,  to  the  feeliog, 
and  it  was  easy  to  keep  warm  in  walking  without  an  upper  coat. 
Even  at  Zero,  however,  the  first  impressmn  of  the  air  on  the  slua 
was  not  disagreeable,  the  dryness  and  stillness  greatly  tending  to 
prevent  that  sudden  abstraction  of  heat,  which  is  felt  in  .  moist  uid 
quickly  flowing  air.  Early  in  the  afternoon  the  wind  changed  all  at 
once  to  S.  W.;  9ome  large  Cirri,  which  had  appeared  all  the  day, 

fassed  to  Cirrocumtdiu  and  Cirrostratus,  with  obscurity  to  the  south, 
now  confidently  expected  rain  (as  had  hanpened.  in  former  in- 
■tances)  but  was  deceived;  and  the  thaw  has  taken  place  with  a  dry 
air  for  the  moat  part,  and  with  several  interruptions  by  night. 

During  these  two  dayt  the  barometer,  which  had  risen  n^iidly, 
fluctuated  between  29-6  and  29*7  inches,  and  immediately  after  re- 
mimcd  its  course,  and  rose  at  the  same  rate  as  before. 

The  mean  temperature  of  this  period  is  precisely  3S°,  and  it  is 
remarkable,  that  the  mean  temperature  of  each  of  three  similar 
periods  of  frost,  comprehended  in  the  long  winter  of  ISlS-i,  doca 
not  vary  a  degree  from  32"* ;  though  preceded  and  followed  hy  periods 
which  respectively  exhibit  a  mean  of  about  44°.  On  examination,  I 
perceive  ttiat  this  analogy  might  be  extended  fiirther. 

The  gale  at  N.  E.  with  which  this  frost  came  in,  brought  with  it 
abundance  of  soovv,  which  loaded  the  trees  tothefr  tops,  and  weighed 
down  the  smaller  shrubs  to  the  ground.  The  peculiw  clinging  qtmliiy 
of  some  snows  merits  inquiry.  It  b  in  part  tne  result  of  the  needly 
crystallized  texture,  aided  by  a  degree  of  moisture  attending,  which 
afterwards  freezes  in  the  mass ;  but  as  light  volcanic  ashes  have 
been  found  likewise  to  possess  this  quality,  and  in  a  still  higher  degree, 
perhaps  we  ought  to  attribute  something  to  the  electric  chai^  with 
which  each  of  these  light  bodies  arrives  at  the  earth.  The  seasonabkt 
covering  which  snow  affords  to  the  vegetable  kingdom  is  raatter  of 
cothmon  remark;  but  it  is  not  so  gener^ly  underttood  in  bow  p«at  it 
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degree  the  very  circunutance.of  its  production  abates  the  first  rigour 
of  the  cold.  Just  before  this  snow  the  air  was  extremely  moist;  the 
■now  cleared  it  of  on  inch  and  a  half,  nearly,  of  water,  and  it  has 
■ince  indicated  considerable  dryness.  Now  it  is  quite  probable  that 
the  vapour  which  afforded  this  water  was  found,  bv  the  superreniM 
N.  E.  current,  di^sed.in  our  local  atmosphere,  ana  by  k  decomposdo. 
Id  tbta  case  the  whole  of  the  latent  or  coTistituejit  heat  given  out  by 
the  vigour  in  passing  to  the  solid  state,  must  have  gone  to  raise  the 
tetnperature  of  that  curreot.  Hence  a  considerable  interval,  of  gradually 
increasiog  cold,  before  we  experienced  its  extreme  e^cts ;  during 
which,  too,  the  earth  got  provided  with  its  accustomed  covering. 

After  a  copious  fall  of  snow  on  observer  may  find,  in  the  scenery 
which  it  forms,  some  things  on  which  to  exercise  his  powers  of  re^ 
flection.  The  pensile  drifls,  which  in  a  mountainous  country  are 
<ibiects  of  just  alarm,  may  be  contemplated,  here,  to  discover  the 
,  pnnciples  of  their  construction,  and  the  manner  in  which  they  rest  oa 
■o  narrow  a  base.  When  the  ^un  shines  dear,  and  the  temperature  i» 
at  the  same  time  too  low  for  it  to  produce  any  moisture,  the  level 
■urface  nay  he  found  sprinkled  with  small  polished  plalet  of  ice,  which 
r^ract  the  light  in  colours  as  varied  and  as  brilliant  as  those  of  th« 
drops  of  dew.  At  such  times,  there  are  also  to  be  found  ou  the 
borders  of  frozen  pools,  and  on  small  bodies  which  happen  to  be  fixed 
in  the  ice  and  project  from  the  surface,  groups  of  feathery  crystals,  of 
considerable  size,  and  of  a'n  extremely  curious  and  delicate  structure. 
From  the  moment  almost  that  snow  alights  on  the  ground,  it  begins  to 
undergo  certain  changes,  which  commonly  end  in  a  more  solia  crys- 
tallization than  that  which  it  had  originally.  A  notable  proportion 
ev^orates  agaio,  and  this  at  temperatures  far  below  the  freezing  point. 
On  the  night  of  the  10th  instant  1  exposed  1000  grabs  of  light  snow, 
^read  on  a  dish,  (which  had  previously  the  temperature  (^  the  air) 
of  about  six  inches  diameter.  In  the  first  hour  aller  dark  it  lost  five 
grains;  in  the  second,  four  grains;  in  the  third  it  acquired  a  grain,  . 
me  wind  having  changed,  and  the  temperature,  which  had  been  falling 
from  25°,  inclining  to  rise  again.  The  hygrometer  was  at50°,  with  a 
gentle  breeze  at  east.  In  the  course  of  the  night  the  total  loss  wac 
about  60  grains.  This  evaporation  from  snow  may  very  well  supply 
the  water  for  forming  those  thin  mists,  which  appear  in  intense  frost : 
and  the  slight  increase  during  a  part  of  the  time,  in  thb  experiment, 
may  throw  light  on  the  formation  of  the  secondary  icy  cry  stall  izationrf 
above-mentioned.  It  appears  that  the  air  in  a  still  frosty  night  becomes 
partially  loaded,  either  with  spiculse  of  ice,  or  with  particles  of  water, 
at  a  temperature  below  freezing,  and  ready  to  became  solid  the 
moment  they  find  a  support.  Hence  the  rime  on  trees,  which  is.  found 
to  accumulate  chiefly  on  the  windward  side  of  the  twigs  and  branches. 
As  to  those  more  copious  mists,  of  the  modification  stratus,  which 
accompany  the  setting  m  of  long  frosts,  I  conceive  them  to  originate 
in  part  from  the  yet  unfrozen  rivers,  and  other  waters,  near  which 
they  are  most  abundant ;  in  part  from  the  moisture  of  the  earth  itself : 
foritiacontrary  to  experience  to  suppose,  that  the  frozen  state  of  the 
■urface  can  prevent  the  ascent  of  vapour  from  the  porous  soil  below  : 
which  will  continue  to  emit  it,  until  its  temperature  becomes,  by  the 
gradual  penetration  of  the  frost,  nearly  on  a  level  with  that  of  the 
cold  air  then  constantly  flowing  over  it,  though  too  gently  to  dispersa 
the  cloud  formed. 

Tatltnlumt,  Stand  Mnlh,  SO,  1B10.  !<•  HoWABS. 
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Biogrt^kical  AccoiaU  ^  tla  late  John  RoMson,  tt.  D.^  P.  It.  S.  E. 
and  Professor  vf  Nataral  Pkilos(Ahy  m  the  Uidoei'sUy  <^  Bdia^ 
bia-gh.    By  John  mayftir,  F.R-S.  L.  &  E.  &c. 
[CtlKluUd  from  p.  IBS.) 

In  December,  1785,  Mr.  Robison  wu  attacked  hj  it  severe  dis- 
order, which,  with  but  few  iDterrak  of  relax&tioDt  amdnucd  to 
afflict  bim  to  the  end  of  his  life,  and  which,  though  boroe  with 
much  rssigoation,  and  resisted  with  singular  fortitude,  could  not 
but  at  length  impair  both  the  vigour  and  tbe  cdntinui^  of  his  exer- 
tions. The  disorder  seemed  to  be  situated  between  the  urethn  and 
the  penDeum.  At  times  it  was  accompanied  with  the  severest  pain,_ 
And  with  violent  msms,  which  were  easily  excited.  The  disease, 
however,  was  only  Known  by  the  pain  produced;  and  never,  by  any 
visible  or  palpable  symptom,  gave  information  of  its  nature,  as  nd 
change  in  the  parts  which  were  the  seat  of  it  could  ever  be  observed. 
A  complaint  of  thb  nature  it  is  evident  must  have  less  chance  of 
being  removed  than  any  other,  and  it  accordingly  bafBed  tbe  art  of 
the  most  skilfiil  medical  men  both  in  Edinburgh  and  London. 

Notwithstanding  this  state  of  suffiiring,  his  general  health  was 
not  for  a  long  time  materially  injured,  nor  the  powen  of  his  mind 
relaxed,  so  that  he  continued  to  prosecute  study  with  vigour  and 
>■  steadiness.  A  malady  which  was.both  severe  and  chronical  admitted 
of  no  palliative  so  good  as  the  comfort  of  domestic  society,  which 
,Mr.  Robison  hmpily  enjoyed,  having  married  soon  after  he  settled 
in  Edinburgh.  The  care  and  attention  of  Mrs.  Robison,  and  the 
affectionate  regards  of  his  children,  as  they  grew  up,  were  blestingi 
Vol.  VU.  N"  IV.  R 
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to  which,  with  all  his  habits  of  study  and  abstraction,  he  was  ever 
perfectly  alive. 

This  indisposition  did  not  prevent  him  from  engaging  about  this 
time  in  a  very  laborious  undertaking.  A  work  with  the  title  of 
Encyclopaedia  Britannica,  undertaken  at  Edinburgh  several  years 
before  this  period,  was  now  undergoing  a  third  edition,  in  which  it 
was  to  advance  from  three  to  18  volumes.  Twelve  of  these  had 
been  already  published,  under  the  direction  of  the  original  editor, 
Mr,  Colin  Macfarquhar,  when,  on  his  death,  the  task  of  continuing 
the  work  wa?  committed  to  the  care  of  the  Rev,  Dr.  Gleig,  ano 
about  the  same  time  Professor  Hobison  became  a  contributes  to  it. 
He  was  the  first  contributor  who  was  professedly  and  really  a  man  of 
science,  and  from  that  time  the  Encyclopssdia  Britannica  ceased  to 
be  a  mere  compilation.  Dictionariei  of  Arts  and  Sciences  in  thii 
island  had  hitherto  been  little  else  than  compilations;  and  though 
in  France  the  co-t^mtion  of  some  of  the  most  profound  and  en« 
lightened  men  of  the  age  had  produced  a  work  of  great  merit  and 
celebrity,  with  us  compositions  of  the  same  class  had  b^en  com- 
mitted to  the  hands  of  ver}*inferior  artists.  The  accession  of  Pro- 
fessor Robison  was  an  event  of  great  importance  in  the  hiitoiy  of 
the  above  publication. 

It  was  in  the  year  1793  that  he  began  to  write  in  this  booh,  and 
it  was  at  the  article  Optics,  with  him  a  very  fovourite  science,  that 
Iiis  labours  commenced.  From  that  time  he  continued  to  enrich 
the  Encyclopedia  with  a  variety  of  valuable  treatises,  till  its  com- 
pletion m  I80I. 

The  general  merit  of  the  articles  thus  composed  makes  it  difficult 
to  point  out  particulan.  Hiose  in  which  theoretical  and  practical 
knowledge  are  combined  are  of  distinguished  merit ;  such  are  Sea- 
manshift  Telescope,  Roof,  Water-works,  Resistance  of  Fluids, 
Running  of  Rivers.  To  these  I  must  add  the  articles  Electricity 
and  Magnetism  in  the  Supplement,  where  the  theories  of  Mpnv» 
are  laid  down  with  great  clearness  and  precision,  as  well  as  with 
very  considerable  improvemedt.  In  ascertaining  the  law  of  the 
electric  attraction,  his  esperimentf  were  ingenious,  as  well  a> 
original,  and  aSbr4ed  an  approximation  to  the  result  which  the 
great  skill  and  the  excellent  apparalus  of  Coulomb  have  rince 
exactly  ascertained.  In  die  Supplement  is  also  contained  a  very  fiiU 
account  of  the  theory  of  Boscovidi ;  a  subject  with  which  he  wai 
iduch  delighted,  and  which  he  used  to  explain  in  his  lectures  with 
great  spirit  and  elegance. 

These  articles,  if  collected^  would-  form  a  quarto  volume  of  more, 
than  a  thousand  pages.  I  am  persuaded  that  when  brought  together, 
.  and  arranged  by  themselves,  they  will  make  an  acceptfUiIe  present 
to  the  public;  and  I  have  the  satisfaction  to  state  that  such  a  work 
fa'  How  preparing,  under  the  direction  of  an  editor  whose  remarks  or 
corrections  cannot  hut  add  greatly  to  its  value.  Notwithstanding 
the  merit  which  the  separate  articles  possess,  they  afe  not  entirely 
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free  from  the  iaiilts  iacideot  to  whatever  is  composed  for  s  woik 
already  in  the  priess.  The  coDdemation  and  anrangenient,  to  which 
time  is  such  an  essential  condition,  even  with  men  of  the  fint 
talents,  must  be  often  wanting  in  such  circumstances ;  and  there 
are,  accordingly,  in  the  artlclea  now  referred  to,  s  difTuseness,  and 
sometimes  a  want  of  order,  that  may  easily  be  corrected  without 
injuring  the  authenticity  of  the  work. 

'I'hough  the  Encyclopiedia  emplc^ed  Prc^essor  Robison  very  much 
during  ihe'whole  of  the  seven  years  that  it  continued,  he  neverthe- 
less found  leisure  for  some  researches  of  a  very  different  nature.  At 
the  period  of  which  I  now- speak  the  French  Revolution  had  arrested 
the  attention,  and  excited  the  astonishment,  of  all  Europe ;  aotl 
the  satisfaction  with  which  the  first  efforts  of  a  nation  to  assert  its 
liberties  had  been  hailed  from  all  quarters  was,  by  the  crimes  and 
excesses  which  followed,  quickly  converted'  into  grief  and  indigna- 
tion. A  body  was  put  in  motion  suficient  to  crush  whole  nations 
under  its  weight ;  none  had  the  power  or  the  skill .  to  direct  its 
.'course;  what  movements  it  might  comnuinicate  to  other  bodies^ 
how  far  it  would  go,  or  in  what  quarter,  it  seemed  impossible  to 
foretell.  The  amazement  became  general ;  no  man  was  so  ab- 
stracted from  the  pursuits  of  the  world,  or  so  insulated  by  peculiari- 
ties,  of  habit  and  situation,  as  not  to  feel  the  eflects  of  this  powerful 
concussion.  AH  fixed  their  eyes  on  the  extraordinary  spectacle, 
which  France  exhibited ;  where,  if  time  is  to  be  measured  by  the 
succession  of  events,  a  year  was  magnified  into  an  age ;  and  when 
in  a  few  months  one  might  behold  more  old  institutions  destroyed* 
and  mere  new  ones  projected  or  begun,  than  in  all  the  ten  centuries 
which  had  elapsed  between  Charlemagne  and  the  last  of  his  suc- 
cessors. In  a  word,  where  the  ancient  edifice,  founded  in  the  aget 
of  barbarism  with  such  apparent  solidity,  strengthened  and  adorned 
in  the  prc^e&s  of  civilization  with  so  much  skill  and  labour,  was  in 
one  moment  levelled  with  the  dust.  A  general  state  of  alarm  and 
distrust  was  the  effect  of  the  coaiculsions  which  men  saw  every 
where  around  them ;  where  the  institutions  held  as  sacred  from 
their  origin,  or  venerable  from  their  antiquity,  and  essential  to  the 
order  of  society,  were  seen,  not  falling  to  pieces  from  natural  decay, 
but  blown  up  by  tlie  force  of  a  sudden  and  unforeseen  eitplosion. 
From  such  a  condition  of  the  world,  jealousy  and  credulity  could 
tM)t  fail  to  arise.  When  danger  is  all  around,  every  thing  is  of  course 
suspected ;  and  wh6n  the  ordinary  connexton  between  causes  and 
effects  cannot  be  traced,  men  have  no  means  of  .distinguishing  be- 
tween the  probable  and  the  improbable ;  so  that  their  opinions  art, 
dictated  by  then:  prejudices,  their  impressions,  and  tneir  fears. 
Such  accofdingly  was  the  state  into  which  men's  minds  were 
brought  at  this  extraordinary  crisis;  and  even  in  this  country,  re- 
moved as  we  were  from  the  danger  by  so  strong  a  barrier  of  causes, 
both  moral  and  physical,  the  alarm  was  general  and  indiscriminate: 
The  progress  of  knowledge  was  supposed  by  many  to  be  the  cause 
of  the  disorder;  panegyrics  on  ignprance  and  prejudice  were  openly 
b2 
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pfoaeunced ;  tbe  serious  sod  the  gay  joiDed  in  declaaminur  igiiott 
reuon  and  philost^hy;  aod  all  seemed  to  forget  that  when  reason 
and  pbilosqihjr  have  erred,  it  is  by  themaelves  alone  that  their  error* 
ean  be  corrected. 

The  feara  that  had  thus  tdceo  pbsiesstoD  of  men's  minds  woe 
often  artificiaUy  increased.  It  was  supposed  that  the  general  safety 
depended  on  the  general  alarm ;  that  the  more  the  tcrn»  was  ex- 
tended, the  mon  would  the  object  of  it  be  reusted ;  and  hence 
doubtless  many  felt  it  their  interest,  and  some  considered  it  their 
duty,  to  magnify  the  danger  to  wtuch  the  .public  was  exposed. 

It  B  evident  ttiat  an  inquiry  into  the  cansea  of  the  French  Revohi- 
tion,  undertaken  at  a  moment  of  such  agitation,  was  not  likely  to 
bear  the  review  of  times  of  calm  and  sober  reflection.  It  was  at 
this  moment,  however,  and  under  the  influence  of  such  impressions, 
that  Mr.  Robison  undertook  to  explain  the  causes  of  that  revolution. 
He  was  dce[dy  affiscted  by  the  scenes  that  were  passing  before  him. 
He  possessed  great  sensibility,  and  his  mind,  peculiarly  alive  to 
immediate  impressions,  fielt  strongly  the  danger  to  which  the  social 
order  of  evety  nation  seemed  now  to  be  exposed.  The  crimes  which 
tlie  name  of  Liberty  had  been  employed  to  sanction,  filled  hint 
with  indignation,  and  the  contempt  of  religion,  affected  by  many 
of  the  leaden  of  the  Revolution,  wounded  those  sentiments  of  [uety 
which  he  had  uniformly  cherished  from  his  early  youth. 

In  such  cirenmstances,  a  mind  accustomed  to  inquire  into  cause*, 
as  his  had  long  been,  could  not  abstain  from  the  attempt  to  trace 
the  sources  of  so  extraordinary  a  succession  of  events.  As  to  the- 
circnmstancea  which  first  led  hun,  and  led  him  I  think  so  unhappily, 
to  lo(^  for  those  sources  tn  the  institutitms  of  Freemasonry,  or  in 
the  combination  of  s<Hne  German  mystics,  I  have  nothing  satisfac- 
toiy  to  offer.  He  was  accustomed  to  refined  and  subtle  speculations, 
and  naturally  entertained  a  partiality  for  theories  that  called  into 
action  the  powers  by  which  he  was  peculiarly  distingwshed. 

In  1797  he  published  a  bo(»k,  entitled,  Proo&  of  a  Conspiracy 
against  all  the  Rdigiona  and  Governments  of  Europe.  He  supposes 
tbit  this  con^iracy  originated  in  the  Lodges  of  the  Freemasons, 
but  that  it  first  assumed  a  regular  form  in  uie  bands  of  certain  [dii- 
losophic  fanatics  distinguished  in  Germany  by  the  name  of  lUumi- 
natt;  that  after  the  suppression  of  this  society  by  the  authority  of 
Government,  the  spirit  was  kept  alive  by  what  was  called  the 
German  Union ;  that  its  principles  gradually  infected  most  of  the 
philosophers  of  France  and  Germany,  and  lastly  broke  forth  with 
niU  force  in  the  French  Revolution. 

The  history  of  llUrnmatism^  as  it  is  called,  forms  the  principal 
part  of  the  work;  and,  on  a  subject  involved  in  great  myatery> 
where' all  the  eridence  came .  through  the  hands  of  friends  or  of 
enemies,  it  was  exceedingly  difGcuIt  fat  one  living  in  a  ftveiga 
country  and  a  stranger  to  the  public  opinion,  to  obtain  accurate 
information.  Accordingly,  the  events  related,  and  the  characten 
',  OS  ittwA  of  the  conspiracy,  are  Of  so  extraordinary  a 
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Dsture,  that  it  ia  difficult  to  penuade  one's  self,  that  the  oii^inl 
documeDts  fiata  which  Mr.  Hobison  drew  up  fais  narntive  were 
entitled  to  alt  the  confidence  which  be  repoaea  in  them. 

I  do  not  mean  to  question  the  general  £ic^  that  there  did  exist 
in  Germany  a  society  having  the  -nxAtj  to  assume  the  name  juit 
mentioned,  and  the  presamplion  or  the  limplinty  (o'bdieve  that  it 
could  reform  the  world.  Id  a  hmd  where  the  tendenejr  to  the 
toouDtic  and  the  njrsterioos  seems  bo  general,  that  even  philosophy 
«nd  science  have  not  escaped  the  infection,  and  in  states  iriiere 
there  is  nuch  that  retjuires  amendment,  it  is  not  wonderAil  if  asso- 
ciations have  been  finmed  for  redressing  grievances,  and  refbmung 
both  religion  and  governinent.  Some  men,  tru^  philanthropic 
and  others,  merely  profligate,  may  have  joined  in  niia  combination; 
tJK  former,  very  eironeoiuly  suj^Mmng,  that  the  interests  of  truth 
and  sf  muikiod  may  be  advuieed  ^  cahat  and  intrigue :  and  the 
latter,  more  wisely  eoncluding,  that  these  are  engines  well  adapted 
to  promote  the  dineminati(ni  tk  error,  and  the  sdiemcs  of  priveta 
'  aggrandisement.  An  ex-Jesuit  nay  have  been  the  author  of  this 
pttn,  and  whether  he  belonged  to  the  former  or  the  latter  class, 
tnay.  have  chosen  for  the  model  of  the  new  anai^emeet,  those 
institutions  which  he  knew  from  experience  to  be  wcU  adajrted  fin 
cxercnung  a  strong  but  secret  influence  in  the  directku  of  human 
■£birs. 

In  all  tlus  there  is  nothing  incredible;  but  the  same,  I  thinly 
cuinot  be  asserted  when  the  particulars  are  examined  in  detail.  It 
is  extremely  difficult,  as  has  already  been  remarked,  for  a  for^ner 
in  such  circumstances  as  Mr.  Rotnson's  to  avoid  dehuioD,  or  to 
determine  between  the  difierent  kinds'  of  testimony  of  which  be 
must  make  use.  With  me,  who  have  no  access  to  the  original 
docwnents,  and  if  I  had,  wbo  have  neither  leisure  nor  inclinalioD 
to  esanune  them,  an  opinion  can  only  be  formed  frcKn  Hie  internal 
eridenoe,  that  is,  from  the  nature  of  the  facts,  and  the  style  in 
which  they  are  recorded.  The  style  of  the  works  from  whii»  Mr. 
Rotdsw)  composed  his  narrative  is  not  such  as  to  inspire  cmfidence; 
for,  wherever  it  is  quoted,  it  is  that  of  aa  angry  and  inftrted 
invective.  The  Jacte  thcBaselves  are  altogether  singular,  amia^  a 
dqnrevity  quite  unexamined  ia  all  the  votaries  of  i/AwmKriion. 
Vvam  \ht  perusal  of  the  whole,  it  is  imposrible  not  to  conclude, 
that  the  alarm  extnted  by  the  French  Revolutioo,  had  produced  in 
Mr.  Rcdtison  a  d^ree  of  credulity  which  was  not  natural  to  him. 
The  suspicioD  with  which  he  seems  to  view  every  person  od  the 
continent,  to  whcm  the  name  of  a  philosopher  can  be  applied,  and 
the  terms  of  reproach  and  contempt  to  which,  whether  as  indivi- 
duals or  as  bodies,  they  are  always  luljected,  make  it  evident  that 
the  narrative  b  not  impartial,  and  that  the  author  was  prepared,  in 
«ertain  cases,  to  admit  the  slightest  presumption  as  dear  and  trre- 
fiagable  evidence.  When,  mdeed,  he  speaks  of  such  obscure 
men  as  composed  the  greater  part  of  the  supposed  conspirators,  we 
Mve  no  ditiect  mfaw  of  deteiauDiDg  iq  what  degree  be  has  been 
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misled.  But  when  we  see  the  same  sort  of  suspicion  and  abuse 
directed  agaiast  the  best  known  and  mpst  justly  celebrated  charac- 
ters of  the  age,  we  cannot  but  lament  the  prejudices  which  had 
taken  possessioD  of  an  understanding  in  otiier  matters  so  acute  and 
peoetrattng.  * 

Aniong  the  men  engaged  in  public  affairs,  of  whom  Europe 
boasted  during  the  last  century,  there  was  perhaps  none  of  a  lugher 
character  than  Turgot,  who,  to  the  abilities  of  a  statesman  added 
the  views  of  a  philosopher }  was  a  man  singularly  patriotic  and 
'  disinterested,  distinguished  by  the  virtues  both  of  public  and  private 
life,  and  having,  indeed,  no  fiiult  hot  that  of  being  too  good  ibi 
the  times  in  which  he  lived.  Yet  Mr.  Robison  has  charged  this 
upright  and  humane  minister  with  an  exercise  of  power,  which 
would  argue  the  most  extreme  depravity.  He  states,*  that  there 
exbted  in  Paris  a  combination  unaer  the  direction  of  the  Witt  and 
Flulosophers,  who  used  to  meet  at  the  bouse' of  Baron  D'HoIbacb, 
having  for  its  object  the  dissection  of  the  brains  of  living  children, 
purchased  from  psor  parents,  in  order  to  discover  the  principle  of 
vitality.  The  police,  he  adds,  interposed  to  put  a  «top  to  these 
bloody  esperimeots,  but  the  authoA  of  them  were  protected  by  the 
.  credit  of  Turgot. 

All  this  is  asserted  on  the  authority,  it  should  teem,  of  some 
anoDynaous  German  publication.  I  will  not  enter  on  the  lefutation 
of  a  calumny  with  the  febrication  of  which  Mr.  Robisoa  is  not 
chargeable,  though  culpable  without  doubt,  for  having  allowed  fan 
writings  to.  become  the  vehicle  of  it.  Truth  and  justice  require 
^is  aclEnowledgment }  and,  in  making  it,  I  think  that  I  am  dis- 
charging a  duty  both  to  Mr.  Robison  and  myself.  It  is  a  duty  to 
Mr,  Robison,  in  as  much  as  a  concession  made  by  a  friend  it 
better  than  oue  extorted  by  an  adversary;  it  is  a  duty  to  myself, 
because  I'  should  feel  that  I  was  doing  wrong,  were  I  even  by 
tilence  to  acquiesce  in  a  representation  which  I  believed  to  be  so 
ill-founded  and  unjust. 

The  Proofs  of  the  Conspiracy,  notwithstanding  these  imperfecv 
tioD^  or  perhaps  on  account  of  them,  were  extremely  popular, 
»nd  carri^  the  name  of  the  author  into  places  where  his  high 
attainqients  io  scienqe  had  never  gained  admission  for  it.  In  the 
course  c^  two  years  the  book  underwent  no  less  than  four  edititHis, 
}t  is  a  strong  proof  of  the  effect  on  the  minds  of  men  produced  fay 
the  French  R^voiutipn,  and  of  the  degree  in  which  it  engrossed 
their  thoughts,  that  the  history  of  a  few  obscure  enthusiasts  in 
Savarla  or  Wirtemhem  when  it  became  asiociated  with  that 
B^volutioQ,  was  read  in  Britain  with  so  much  avidity  and  attention. 
The  defects  of  the  evidence  were  concealed  by  the  prejudices 
and  apprehensions  which  were  then  to  general.  The  people  ef 
this  country  were  disposed  to  bdieve  every  thing  unbvourable  to 
the  Frenoh  mtioa,  but  particularly,  tq  the  ^lost^hera,     AU 
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might  not  be  equallj  culpable,  but  to  t^ficrimiiute  between  them 
was  Dot  thought  of  much  importauce,  and  it  was  th«  simplest,  if 
not  the  fairest  way,  to  divide  the  demerit  equally  amwig  the 
-  whole.  The  rhapsodies  of  Barruel  had  already  pr^ared  the  public 
for  such  impartial  decisions,  and  had  held  up  erery  man  of  ^uiua 
and  talents,  from  Montesquieu  to  Coodorcet,  as  objects  of  hatred 
and  execration. 

But  whatever  opinion  be  focined  of  the  &ct8  related  in  the  his- 
tory of  this  conspiracy,  it  b  certainly  not  in  the  visions  of  the 
German  Illuminati,  nor  in  the  ceremonials  of  Freemasonry,  that 
we  are  to  seek  for  the  causes  of  a  Revolution,  which  has  shaken 
the  civilised  world  irom  its  foundations,  and  left  behind  it  so  many 
marks,  which  ages  will  be  required  to  efiace.  There  is  a  ceitaia 
proportionality  between  causes  and  their  effects,  which  we  must 
expect  to  meet  with  in  the  moral  no  less  than  in  the  natural  world ; 
in  the  operations  of  men  as  well  as  in  the  motions  of  InanimatQ 
bodies.  Whenever  a  great  mass  of  mankind  is  brought  to  act 
together,  it  must  be  in  consequence  of  an  unpnlse  communicated 
to  the  whole,  not  in  consequence  of  a  force  that  can  act  only  on  a 
few.  A  hermit  or  a  saint  might  have  preached  a  crusade  to  tha 
Holy  Land,  with  all  the  eloquence  which  enthusiasm  could  in- 
spire ;  but  if  a  spirit  of  fanaticism  and  of  chivalry  had  not  pervaded 
every  individuri  in  that  age,  they  would  never  have  led  out  the 
armies  of  Europe  to  combat  before  Jthe  walls  of  Jerusalem.  Neither 
could  the  influence  of  a  small  number  of  religious  or  philosophic 
^natics,  sensibly  accelerate  or  retard  those  powerful  causes  wbicli  ' 
prepared  from  afar  the  destruction  of  the  French  monarchy.  When 
oppos^  to  these  causes,  sueh  influence  vras  annihilated;  when 
co-operating  with  them,  its  effects  were  imperceptiUe.  It  was  a 
force  which  could  only  follow  those  already  in  action;  it  was  like 
*'  dashing  with  the  oar  to  hasten  the  cataract,"  or,  "  waving  with  a 
bo  to  give  swiftness  to  the  wind."* 

It  is,  however,  mnch  easier  to  say  what  were  not,  dian  what 
were,  the  causes  of  the  Freoeb  Kevolution ;  and  ia  dissenting  from 
Professor  Robison,  I  will  only  remark  in  general,  that  I  believe 
the  principal  causes  to  be  involved  in  this  maxim,  That  a  certaia 
relation  between  the  degree  of  knowledge  diffused  through  a  nation, 
and  the  degree  of  political  liberty  enjoyed  by  it,  is  necessary  to 
the  stability  of  its  government.  The  knowledge  and  inforqatioa 
of  the  French  people  exceeded  the  measure  that -is  consistent  with 
the  entire  want  of  political  liberty.  The  first  great  exigency  of 
Government,  therefore,  the  fint  moment  of  a  weak  administratioo, 
eould  hardlj'  fail  to  produce  an  attempt  to  obtain  possession  of  those 
rights,  which,  though  never  enjoyed,  can  never  be  alienated. 
Such  an  occasion  actually  occurred,  and  the  revolution  which  took 
place  was  entire  and  terrible.  This  also  was  to  be  expected ;  tot 
there  leeau  to  be  among  political  institutions^  aa  amtHog  mecbanical 
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coDtrivadcps,  two  kinds  of  equilibrium,  which,  thougli  they  appear 
veiy  much  {dike  in  times  of  quietj  yet,  in  the  moment  of  agitation 
ana  difficulty,  are  discovered  to  be  veiy  different  from  one  another. 
The  one  is  tottering  end  insecure,  in  so  much  that  the  smallest 
departure  from  the  exact  balance  leads  to  its  total  subversion .  Ulie 
other  is  stable,  so  that  even  a  violent  concussion  only  excites  some 
vibrations  backward  and  forward,  after  which  every  thing  settles 
in  its  own  place.  Those  governments  in  which  there  is  no  political 
liberty,  and  where  the  people  have  no  infiuence,  are  all  unna- 
Toidably  in  the  first  of  these  predicaments :  those  in  whieh  there  is 
a  broad  basis  of  liberty,  naturally  belong  to  that  in  which  the 
balance  re-establishes  itself.  The  same  weight,  that  of  the  people, 
which  in  the  first  case  tends  to  overset  the  balance,  tends  in  the 
■econd  to  restore  it :  and  hence,  probably,  the  great  difference 
betw^n  the  result  of  the  French  Revolution,  and  of  the  revolu- 
tions which  formerly  took  place  in  this  country. 

It  will  be  happy  for  mankind,  if  they  learo  from  these  disasters, 
the  great  lessons  which  they  seem  so  much  calculated  to  enforce, 
and  if  while  the  people  reflect  on  the  danger  of  sudden  innovation, 
their  rulers  consider,  that  it  is  only  by  a 'gradual  reformation  of 
abuses,  and  by  extending,  rather  than  abridging,  the  liberties  of 
tbt  people,  that  a  remedy  can  be  provided  against  similar  con- 
▼ulsion;. 

Bat  i  return  willingly  from  this  digression,  to  those  branches  of 
knowledge,  where,  in'  describing  what  Mr.  Kobison  has  done,  the 
kngu^;e  of  truth  and  of  praise  will  never  be  found  at  variance 
with  one  another. 

In  autumn  1799,  this  country  had  the  mlsfo^u^e  to  .lose  one  of 
its  brightest  ornaments.  Dr.  Black,  who  had  laid  the  foundation 
of  the  Pneumatic  Chemistry,  arid  discovered  the  principle  of  Latent 
Heat.  The  Doctor  had  published  very  little;  and  his  discoveries 
were  more  numerous  th^n  his  writings.  His  lectures,  however, 
had  drawn  much  attention ;  they  presented  the  £rst  philosophical 
views  of  chemical  science ;  they  were  remarkable  for  their  persfur 
cuily  and  elegance,  and  this,  joined  to  the  simplicity  and  grace- 
fiilnes;  of  manner  in  which  thty  were  delivered,  mane  them  uni- 
versally admired.  It  was  now  proposed  to  publish  these  lectures ; 
but  thu  required  that  they  should  be  put  into  the  bands  of  some 
One  able  to  perform  the  part  of  an  editor,  and  to  prepare  for  the 
presi  the  notes  from  which  the  Doctor  used  to  read  his  lectures. 
iTie  person  naturally  thou^t  of  was  Mi-,  Rohison,  one  of  Dr.  ' 
Black'^s  oldest  friends,  and  so  well  skilled  in  chemistry,  that  no  one 
could  be  supposed  to  execute  the  work  with  more  aeal  or  more 
intelligence;  Tlie  task,  however,  was  by  no  means  easy.  Dr. 
Black,  with  a  very  large  share  of  talent  and  genius,  with  the  most 
coTrtict  taste  and  soundest  judgment,  with  no  habits  that  could 
dissipate  his  miiid,  or  withdraw  it  from  the  pursuits  of  science,- was 
leas  ardent  in  research,  and  less  stimulated  by  the  love  of  &me, 
than  might  hive  beian  eiqaected  from  such  high  endowments.    A 
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•state  of  health  always  delicate,  and  subject  to  be  deranged  br  slight 
accideats,  was  probably  the  cause  of  this  indifferwice.  Hence  the 
small  number  of  his  writings,  and  his  sudden  stop  In  that  career  of 
discovery  on  which  he  had  entered  with  such  brilliaDcy  and  success. 
Of  much  that  he  had  done,  the  world  had  never  h^rd  any  thing, 
but  from  verbal  communication  to  hia  pupils ;  and  on  the  SBbject 
of  latent  heat,  no  written  document  remained  to  ascertain  to  him 
the  ptopatj  ot  that  great  discover;.  The  only  means  of  repairiog 
this  loss,  and  counteracting  the  injustice  of  the  world,  was  the 
publication  which  Professor  Robison  now  undertook  with  so  much 
zeal,  and  executed  with  so  much  ability.  Dr.  Black  had  used  to 
read  his  lectures  from  notes,  aad  these  often  hut  very  imperfect, 
and  ranged  in  order  by  marks  or  signs  only  known  to  himself.  The 
task  of  editing  them  was  therefore  difficult,  and  required  a  great 
deal  both  of  time  and  labour,  but  was  at  last  accomplished  ia  a 
manner  to  give  great  satisbction.  The  trutli,  however,  is,  tliat 
the  time  was  past  when  this  work  would  have  met  in  the  world  with 
the  reception  which  it  deserved.  Chemical  theories  had  of  late 
bndergone  great  changes,  and  the  language  of  the  science  was 
entirely  altered.  Dr.  Black,  on  the  subject  of  these  changes,  had 
corre^nded  with  Lavoisier,  and  the  mutual  respect  of  two  ^rc&t 
men  for  one  another  was  strongly  marked  in  the  letters  which 
passed  between  them.  The  Doctor  had  acceded  to  the  changes 
proposed  by  the  French  chemist,  and  had  even  adopted  the  new 
nomenclature ;  but  his  notes  had  not  undergone  the  alterations 
which  were  necessary  to  introduce  it  throughout.  It  would  now 
have  been  diSicult  to  make  those  alterations ;  and  Mr.  RobigoOt 
who  was  not  fevourable  to  the  new  chemistry,  did  not  conceive 
that  by  making  them  he  was  permanently  serving  the  interest  of  his 
fiiend.  He  conceived,  indeed,  that  there  was  unfoirness  in  the 
means  employed  by  Lavoisier,  for  bringing  Dr.  Black  to  adopt  the 
new  system  of  chembtry;  and  has  thronn  out  some  severe  re- 
flections on  the  conduct  ^  the  former,  which  appear  to  me  to  rest 
OD  a  very  ilight  foundation. 

It  was  quite  nattiral  for  a  man,  convinced,  like  Lavoisier,  of 
the  importance  of  the  improvements  which  he  had  made  in  che- 
mistry, to  be  de^rous  that  they  should  be  received  by  the  siost 
celebrated  Professor  of  that  time, — by  the  very  man,  ipo,  whose 
discoveries  had  opened  the  way  to  those  improvements.  His  letters 
to  Dr.  Black,  conlwn  expressions  of  respect  and  esteem,  which,  I 
confess,  appear  to  me  perfectly  natural,  and  without  any  thing 
like  exaggeration  or  deceit.  Indeed  it  is  not  probable  that  M. 
Lavoisier,  even  if  he  could  himself  have  submitted  to  flatter  or 
cajole,  could  conceive  that  any  good  effect  was  to  arise  from  doing 
•o,  or  that  there  was  any  other  way  of  inducing  a  grave,  cautious, 
and  profound  philosopher,  to  adopt  a  certain  sjntem  of  opinions, 
but  by  qQnyincing  him  of  their  truth.  He  had,  with  those  who 
Imew  him,  the  character  of  a  sincere  man,  very  remote  from  any 
thing  like  art  or  aflectatioji.    We  must  therefore  ascribe  the  view 
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which  Mr.  RobiiOD  took  of  this  matter,  to  the  same  system  of 
prejudices  on  which  we  have  had  alread;r,  occasion  to  anunadTert. 
Such,  indeed,  was  the  force  of  those  prejudices,  that  he  coosidered 
the  diemical  nomenclature,  the  new  system  of  measures,  and  the 
Dew  calendar,  as  all  three  equally  the  contrivaoces  of  meo,  not  k> 
much  interested  for  science,  as  for  the  superiority  of  their  owd 
nation.  Now,  whatever  be  said  of  the  calendar,  the  project  of 
uniform  weights  and  measures  is  admitted  to  be  an  admirably  con-  ~ 
trived  system,  which  Britain  is  now  following  at  a  great  distance ; 
and  the  new  nomenclature  of  chemistry  to  be  a  real  scientific  im- 
provement, adopted  all  over  Europe.  Many  of  the  radical  words 
may  depend  on  ^se  theories,  and  may  of  course  require  to  be 
changed ;  but  though  the  matter  pass  away,  the^onn  will  remain ; 
the  words  of  the  language  may  perish,  but  the  mould  in  which  the 
language  was  cast  will  never  be  destroyed.*  The  Lectures  ap~ 
peared  in  1S03. 

The  last  of  Mr.  Robison's  works  was  one  which  he  had  lon^ 
projected, ,  though  he  now  set  about  the  complettoo  and  arrange- 
ment of  it  for  the  first  time.  It  was  entitled,  Elements  of  Mecha- 
nical Philosophy,  being  the  Substance  of  a  Course,  of  Lectures  on 
that  Science.  "  Mechanical  philosophy"  was  with  him  a  favourite 
expression ;  it  was  understood  as  synonymous  with  natural  philo- 
sophy, and  included  the  same  branches.  The  first  volume,  the 
only  one  he  lived  to  finish,  included  dynamics  and  astronomy,  and 
was  published  in  1304.  tt  is  a  work  of  great  merit,  and  is  acces- 
sible  to  those  wbo  have  no  more  than  an  elementary  knowledge  of 
the  mathematics.  The  short  view  of  the  phenomena  prefixed,  to 
the  physical  astronomy  is  executed  in  a  masterly  manner.  The 
same  may  be  said,  and  perhaps  even  with  more  truth,  of  the  phy- 
sical astronomy  itself;  for  there  are  very  few  of  the  elementaij 
treatises  on  that  branch  of  science  which  can  he  compared  with  it( 
either  for  the^acility  of  the  demonstration,  or  the  comprehensive- 
ness of  the  plan.  The  first  part  is  meant  to  be  popular  and  histo- 
rical, and  is  so  at  the  same  time  that  it  is  philosophical  and  predse. 
The  work  is  indeed  highly  estimable,  and  is  entitled  to  much  more 
success  in  the  world  than  it  has  actually  had. 

We  have  already  taken  notice  of  Mr.  Robison's  illness,  with 
which  he  had  been  now  afflicted  for  the  long  period  of  19  yean. 
'  His  sufierings,  though  not  equal,  had  been  often  extremely  severe. 
They  had  occasionally  rendered  him  unable  to  discbarge  his  du^ 
in  the  college,  and  of  late  his  friend,  the  Rev,  Dr.  Thomas  Mac- 
knight,  liadj  with  great  kindness  and  ability,  frequently  suf^lied 

*  The  high  dpinloa  which  Mr.  Robiion  elsewhere  expressei  of  Lavoliter,  U 
TCrj  remarkkble.  In  hU  Aatronomy,  published  b  year  after  ihe  Lcctnm,  in 
italing  Honk's  anticipation  of  the  prlncEpIn  of  iratitatlon,  be  CDOcludet  thuit 
"  It  ii  worthy  of  reaiark,  that  )u  thii  clear  and  candid  and  modcU  eipoiitlaq  of 
a  ralional  theory.  Hook,  anticipated  the  discaverin  of  Newton,  aa  he  aotlcipated 
with  equal  di>tlnelneas  and  precl)i>il,  the  diaeoveriM  of  Lavoliier,  a  philoiophM' 
iaf«rior  f  eihapi  only  lo  Newton," — (£fentcNlt  a/  MtAaXUai  PH^oph,}),  F>S8&*) 
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liis  place.  AgiiDst  such  a  craitinuaace  of  ill  health,  with  so  little ' 
^pea  of  recovery  as  could  be  entertaiiied  for  a  long  time' past* 
hcrrdly  any  miad  could  beexpeoted  to  remaiB  in  fiiU  posHssion  of 
activity  and  vigour.  This  is  the  more  diflBcult,  as  the  valuable 
medicine  which  akuie  in  such  c^ses  cbn  assuage  paio,  contributea 
itself  at  length  to  weakeD  the  mind,  and  to  destroy  its  energy; 
The  combat  which  Mr.  Robison  had  maiotaioed  against  these  com- 
plicated evils,  had  indeed  been  wonderfully  vigorous  and  >ucceBsfii]f 
and  the  last<^  his  works  is  quite  worthy  of  his  days  of  most  perfect 
health  and  enjoyment. 

The  body  could  not  resist  so  well  as  the  mind.  In  the  end  of 
January  1805,  he  was  suddenly  seized  with  a  severe  illness,  which 
put  an  end  to  his  life  in  the  course  of  48  hours.  There  was  • 
general  disturbance  of  the  system,  which,  without  having  tbe  cha- 
racter of  ai^  deSned  disease,  exhibited  those  symptoms  of  uni- 
versal disorder  which  denote  a  breaking  up  of  the  constitution,  and 
never  fail  to  terminate  fatally. 

On  reviewing  the  whole  of  his  character,  and  the  circumstaneea 
of  his  life,  it  is  impossible  not  to  see  in  him  a  man  of  extraordinary 
powers,  who  had  enjoyed  great  opportunities  for  improvement/  and 
bad  never  failed  to  turn  them  to  the  best  account.  He  possessed 
many  accomplishments  rarely  to  be  met  with  in  a  scholar,  or  a  man 
el  science.  He  had  great  skill  and  taste  in  music,  and  was  a  per- 
former on  several  instruments.  He  was  an  excellent  draughtsman, 
and  could  make  his  pencil  a  valuable  instrument  either  of  record 
or  invention.  When  a  young  man,  he  was  gay,  convivial,  and 
facetious,  and  his  wrs  de  ioeiitS  flowed,  I  have  been  told,  easily 
and  with  great  effect.  His  appearance  and  manner  were  in  a  high 
degree  favourable  and  imposing;  his  figure  handsome,  and  his  l^ce. 
expressive  of  talent,  thought,  gentleness,  and  good  temper.  Wbea 
I  had  first  the  pleasure  to  become  acquainted  with  him,  the  youthful 
turn  of  his  countenance  and  manners  was  be^nning  to  give,  place 
to  the  grave  and  serious  cast,  which  he  early  assumed ;  and  cer 
tainly  I  have  never  met  with  any  one  whose  appearance  and  con- 
versation Were  more  impressive  than  his  were  at  that  period.  ~ 

Indeed  his  powers  of  conversation  were  very  extraordinary,  and 
when  exerted,  never  failed  of  producing  a  great  effect.  An  ex- 
tensive and  accurate  information  of  particular  facts,  and  a  facility 
of  combinmg  them  into  genwal  and  original  views,  were  united  io 
a  degree  of  whidi  I  am  persuaded  there  have  been  few  examples. 
Accordingly,  he  would  go  over  the  most  difficult  subjects,  and 
bring  out  the  most  profound  remarks,  with  an  ease  and  readiness 
which  was  quite  singular.'  The  depth  of  his  observations  seemed  to 
cost  him  nothing;  and  wlien  he  said  any  thing  particularly  striking, 
you  never  could  discover  any  appearance  of  the  self-satisfaction  so 
common  on  such  occasions.  He  was  disposed  to  pass  quite  readily 
fmm  one  subject  to  another;  the  transition  was  a  matter  of  course, 
*nd  he  had  perfectly,  and  apparently  without  seeking  after  it,  that 
light  and  easy  tura  of  coavenation,  even  on  tcieatific  and  profouo^ 
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subjects,  ia  which  we  of  this  island  are  charged  by  our  neighboura 
-  witti  beiDg  so  extremely  deficient. 

The  same  facility,  aod  the  same  general  tone,  was  to  be  seen  ia 
liis  lectorea  aad  his  writings.  Me  composed  with  singular  facility 
and  correctness,  but  was  sotnetiines,  when  he  had  leisure  to  ^x  so, 
very  fastidious  about  his  own  compositions. 

lo  the  intercourse  of  life,  he  was  benevolent,  disinterested,  and 
friendly,  and  of  sincere  and  unaffected  piety.  In  his  interpretation 
of  the  conduct  <^  others,  he  was  &ir  and  liberal,  while  his  mind 
retained  its  natural  tone,  and  had  not  yielded  to  the  alarms  of  the 
French  Revolution,  and  totha  bias  which  it  produced. 

His  range  in  science  was  most  extensive ;  he  was  Jamiliar  with 
the  whole  circle  of  the  accurate  sciences,  and  there  was  no  part  of 
them  on  which,  if  you  heard  him  speak  or  lecture,  you  would  not 
have  Jironounced  it  to  be  his/or/,  or  asubject  which  be  had  studied 
with  more  than  ordinary  attention.  Indeed,  the  rapidity  with 
which  his  Understanding  went  to  work,  and  the  extent  of  ground 
he  seemed  to  have  got  over,  while  others  were  only  preparing  to 
.  enter  on  it,  were  the  great  features  of  his  intellectual  character. 
In  these  he  has  rarely  been  exceeded.  With  such  an  assemblage 
of  talents,  with  a  mind  so  happily  formed  for  science,  one  might 
have  expected  to  find  in  his  writings  more  of  original  investigation, 
more  works  of  discovery  and  invention.  I  must  remark,  however, 
that  from  the  turn  his  speculations  and  compositions  took,  or  rather 
received  from  circumstances,  we  are  apt  to  overlook  what  is  new 
and  original  in  a  great  part  of  them.  An  article  in  a  dictionary  of 
.  science  must  contain  a  system,  and  what  is  new  becomes  of  course 
■o  mued  up  with  the  old  and  the  know.n,  that  it  is  not  easily  dis- 
tinguished. Many  of  Mr.  Robison's  articles  in  the  EncyclopEediK 
Britannica  are  full  of  new  and  wiginal  news,  which  will  only  strike 
those  who  study  them  particularly,  and  have  studied  them  in  other 
books.  In  Seamansktp,  for  example,  there  are  many  such  re- 
marks ;  the  fruit  of  that  knowledge  of  principle  whicn  he  com- 
bined with  so  much  exDnrience  and  observation.  Carpentri/,  S-ooff 
and  many  more,  affi>rn  examples  of  the  same  kind.  The  publica- 
tion now  under  the  management  of  Dr.  Brewster,  will  place  his 
scientific  character  higher  than  it  has  ever  been  with  any  hut  those 
who  were  personally  acquainted  with  him.  With  them,  nothing 
can  add  to  the  esteem  which  they  felt  ftw  hb  talents  and  worth,  w 
to  the  respect  in  which  they  now  hold  bis  memory. 


ARTICLE   II. 

Account  of  an  Jccidenl  which  happened  in  a  CoaUMine  at  Liege  m 
1812.     By  Thomas  TTiorason,  M.D.  F.R.S. 
In  the  preceding  volumes  of  the  Annals  of  Philosophy  a  variety 
tf  dismal  accidents  has  been  detailed,  which  occurred  ia  thefoql- 
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mines  of  the  county  of  Purham,  I  shall  here  rehte  an  acddeirt 
■imiliT  to  one  of  those  which  occurred  foor  yean  ago  at  Liege,  be- 
cause it  was  attended  with  circumstances  which  deserve  to  be 
known.  The  account  Was  published  in  the  French  newspapers  at 
the  time  when  it  tiappened;  but  the  following  statement  is  taken 
from  the  Voyage  dans  la  Bel^que,  by  M.  Paquet-Syphorieni  pab- 
li^ied  at  Paris  in  1813,  who  liad  the  details  from  M.  Goffio  him- 
•elt 

Just  without  the  gate  of  the  city  of  liege,  towards  Brussels, 
aeveral  coal-minca  sre  wrought.  There  are  three  perpendicular 
shafts  at  no  great  distance  from  each  other,  called  Bare*  Trique- 
Dotte,  Bure  de  Bcaujooc,  and  Bure  Mamonster.  The  fint  two 
communicate  with  each  other  below  ground;  but  there  was  no 
communication  between  the  last  two.  In  these  mines,  which  are 
about  120  fathoms  deep,  the  water  is  directed  to  a  particular  part 
of  the  mine,  where  it  is  conSoed  by  a  wooden  frame,  called  strre- 
ineni,  irom  which  it  is  raised  to  the  surface  by  means  of  ftircing 
pumps. 

On  the  28th  of  Febniary,  1812,  about  eleven  o'clock  in  the  fore- 
noon, the  mine  connected  with  the  shaft  Beaujonc  was  suddenly 
inundated  by  the  rupture  of  the  serrement  of  the  shaft  Triquenotte, 
situated  at  the  distance  of  459  feet  ftvm  the  mine  Beaujonc.  At 
.that  time  127  workmen  were  in  the  mine,  35  of  whom  made  ihetr 
escape  at  the  moment  when  the  inundation  took  place.  The  ovei- 
•eer,  M.  Goffin,  with  his  son,  was  at  the  bottom  of  the  shaft,  and 
might  have  easily  made  his  escape;  but  he  formed  the  resolution  of 
saving  his  minets,  or  of  perishing  with  them. 

He  gave  orders  to  Nicholas  Bertrand,  Mathieu  Laheye,  and 
Clavier,  three  miners  who  were  sharers  in  his  generous  resolution, 
to  go  and  warn  their  companions,  and  to  direct  them  to  the  part  of 
the  mine  nearest  the  shaft  Mamonster.  Meanwhile  he  assisted  aU 
the  workmen  who  had  collected  at  the  foot  of  the  shaft  to  make 
their  escape.  The  danger  became  at  last  so  great  that  these  men 
did  not  hesitate  to  tear  the  boys  by  force  from  the  ropes  of  the 
basket,  to  which  they  had  fixed  themselves,  and  to  take  their  places. 
But  M.  Goffin  took  up  the  poor  boys,  and  carried  them  along  with 
him.  By  the  time  that  35  of  thejoiners  bad  made  their  escape,  the 
waters  h^d  risen  to  such  a  height  as  to  cut  off  all  communiiiation 
with  the  shaft. 

M.  Goffin  collected  all  the  miners  in  that  part  of  the  mine  which 
be  considered  as  nearest  to  tlie  shaft  Mamonster,  and,  assisted  by 
■ome  of  the  stoutest  of  them,  he  undertook  to  open  a  passage  into 
one  of  the  galleries  connected  with  that  shaft.  They  were  in  pos- 
•cssion  of  a  few  candles ;  but  had  no  food.  Though  only  .two  work- 
men could  be  employed  at  a  time,  they  bad  already  penetrated  23 
feet,  when  a  violent  explosion  of  inflammable  air  tookplace,  and 
informed  them  that  they  had  been  penetrating,  not  into  the  galleries 

•  ihtr»)ilbeiniDer'tt«narars*kin. 
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of  Ma  monster^  but  into  the  old  workings  of  Martin'  Wery.  Some 
of  the  workmen  proposed  to  continue  the  work  lo  the  same  direc- 
Hon ;  but  M.  GoEBa  prevented  them,  saying,  at  the  same  time, 
**  When  we  have  no  longer  any  hopes  left,  1  shall  conduct  you  to 
this  place,  and  then  all  will  soon  be  over." 

At  first  they  refused  unanimously  to  obey  him,  and  gave  them> 
alves  up  to  despair.  The  young  boys  threw  themselves  on  their 
knees  to  request  a  blessing  from  their  pareats,  while  the  old  men 
uttered  dismal  complsints,  and  lamented  over  the  future  lot  of  tb«r 
wives  aiid  children,  Goifin  gradually  inspired  them  with  some 
courage,  and  prevailed  upon  them  to  proceed  to  the  fifth  gallery, 
which  he  judged  to  promise  the  shortest  communication  with  the 
galleries  of  Mamonster.  When  they  came  to  this  place,  they  heard 
a  distant  noise,  which  rekindled  some  hope  in  their  hearts,  as  they 
supposed  it  to  proceed  from  their  fellow  miners  opening  a  passage  to 
them  from  the  galleries  of  Mamonster.  But  they  were  by  this 
time  so  extiausted  by  tlieir  former  laboursi  and  by  the  want  of  food, 
that  all  the  exertions  of  GoSn  were  scarcely  sufficient  to  inspire 
them  with  any  activity.  Three  times  they  threw  down  their  tools  in 
ahsolute  despair ;  hut  sometimes  by  entreaties,  and  sometimes,  1^ 
threats,  be  dways  prevailed  upon  them  to  resume  their  pickaxes,  and 
recommence  their  work.  They  had  dug  a  gallery  S€  feet  in  length, 
though  by  the  second  day  their  candles  had  gone  out,  from  the 
badness  of  the  air,  and  they  were  left  in  total  darkness. 

For  the  first  two  or  three  days  they  suffered  dreadfully  from 
hunger.  Some  devoured  the  candles  which  they  had  contrived  to 
conceal,  and  found  in  their  own  urine  a  drink,  which  they  preferred 
to  the  putrid^  water  of  the  mine.  Others  (Bertrand  in  particular) 
reckoned  upon  the  speedy  dtath  of  some  of  their  companions  as  a 
means  of  furnishing  them  with  food.  Fortunately  nature  dissipated 
for  a  time  at  least  these  scenes  of  horror,  by  giving  them  the  re-, 
freshment  of  a  sound  sleep. 

Meanwhile  every  thing  had  been  done  without  the  mine  for  the 
deliverance  of  the  unfortunate  workmen  thus  buried  alive,  by  the 
sagacious  and  vigorous  orders  of  the  Prefect.  The  shaft  Mamonster 
presented  the  only  means  of  Tetting  them  escape ;  but  they  had  no 
exact  plan  of  the  workings,  and  knew  not,  therefore,  through  how 
much  ground  they  had  to  penetrate  in  order  to  reach  the  galleries 
of  Beaujonc.  Above  a  hundred  horses  were  kept  constantly  em- 
ployed in  pumping  out  the  water,  in  order  to  prevent  it  from  filling 
■11  the  galleries.  Twenty  fresh  men  descended  every  four  hours  by 
the  shiift  Mamonster,  in  order  to  relieve  the  workmen  who  were 
pushing  a  galleryiowards  Beaujonc,  without  any  loss  of  lime.  The 
engineer,  M.  Migneron,  had  ascertained  with  mucli  sagacity  the 
true  geometrical  point  from  which  the  gallery  must  commence,  in 
■order  to  reach  the  unfortunate  sufferers.  For  greater  cenainty,  they 
employed  blasting,  till  they  were  certain  that  they  bad  been  heard . 
by  the  sufferers ;  then  theii  zeal  was  redoubled,  and  the  exertions 
.  made  were  iocredible, 
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The  n<Hse  made  by  tbe  buried  minen  while  endeaTouring  to 
penetrate  to  Mamonster  betame  gndually  louder  and  louder ;  and 
m  the  fifth  day  they  weie  able  to  communicate  with  Goffin  and  hig 
nnfortunate  party.  They  were  informed  they  were  'J4  in  number, 
thit  none  of  them  had  perished,  but  that  they  were  distressed  by  a 
d]«adful  beat,  though  sunk  to  tbe  middle  of  their  bodies  in  water. 
F^cnn  that  time  they  wrought  without  light  in  tbe  mine  of  Mamon- 
tter,  to  prevent  the  inSammation  of  the  air. 

A  communication  was  opened  on  the  3d  of  March,  at  seven  in 
fte  eveniug,  and  every  precaution  was  taken  to  prevent  any  fiilaL 
eSects  from  the  air,  or  from  fire.  'After  penetrating  through  a  space 
of  51 1-^  feet,  a  kind  of  detonation  took  place,  bom  the  escape  of 
the  condensed  air.  The  unfortunate  minera  were  then  taken  out, 
and  every  possible  care  was  taken  to  prevent  any  injury  from  too 
sudden  an  exposure  to  tbe  air  and  light  They  were  fed  with  a 
little  wine  and  broth,  then  wrapped  up  in  flannels,  and  laid  for 
wme  time  on  straw  in  the  mine  itself  before  they  were  brougbt 
above  ground.  M.  Goffin,  though  the  moat  eahausted  of  all,  came 
cmt  last,  with  the  en^aeer,  M.  Migneron,  and  young  Mathieu 
G(^n.  This  extraordinary  boy  had  given  constant  prooft  of  the 
greatest  coolness  and  courage.  On  seeing  his  mother,  he  called 
out  to  her  jocosely,  fFhal,  mother,  are  you  not  married  again  yet  P  * 
When  the  miners  were  in  despair,  and  bursting  into  tears,  be  called 
out  to  them,  "  Come  along,  you  behave  like  children,  follow  the 
orders  of  my  fether.  We  must  work,  and  show  those  that  survive 
U9  that  we  retained  our  courage  to  the  last  moment  of  our  lives." 


On  the  Reunion  of  Parts  acddentaUy  separated  from  the  laving 
Body.    "By  Thomas  Thomson,  M.D.  F.R.S. 

I  have  of  late  received  various  letters  containing  queries  on  this 
subject.  I  conceive  that  the  shortest  and  most  satisfactory  mode  of 
answering  them  will  be  to  give  an  historical  detail  of  ail  the  facts  on 
the  subject,  as  &r  as  I  am  acquainted  with  them. 

It  is  supposed  that  the  first  pemin  who  discovered  that  separated 
parts  might  be  again  made  to  adhere  Bs,bef<^e  to  the  living  body 
was  Gaspard  Tagliacozzi,  a  surgeon  of  Bologna,  and  Professtn:  <mF 
Surgery  in  that  city,  who  died  in  1553.  He  published  two  trea-; 
tises  on  the  subject,  with  the  following  title*.  J>e  Curtorum  Cki- 
lui^a  per  Insitionem,  libri  duo.  —  Chirurgia  npva  de  NariuiQ^ 
Aurium,  Labiorumque  Defectu,  per  Insitionem  Cutis  «x  Humeris 
arte  bactenus  ignota  sarciendo.     The  first  of  thes9  tracts  ip  to  be 
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found  io  the  Bibliotheca  Cbinirgica  of  Mangetus,  vol.  i.  p.  377* 
I  have  never  seen  the  second.  The  fint  is  writlea  in  so  veiy  tedious 
•  stjle,  and  isso  full  of  repetitions,  that  1  never  couid  find  patience 
to  read  it  through.  His  method  appears  to  have  been  to  supply 
artificial  noses  to  those  persons  who  had  lost  that  organ  (a  very 
common  casejn  those  days)  byaquautily  of  skin  cut  from  the 
fore-arm.  His  practice  does  not  seem  to  have  had  any  followers^ 
and  indeed  was  soon  thrown  into  ridicule.  The  verses  of  Butler 
tipon  the  subject  are  well  known,  I  presume^  to  all  my  readers. 

Garengeot,  about  the  middle  of  toe  last  century,  describes  a  case 
scarcely  less  extraordinary  than  those  of  Tagliacoizi.  A  pereon  in 
a  quarrel  had  his  nose  bit  off.  It  was  thrown  upon  the  ground,  and 
allowed  to  remain  till  it  became  quite  cold.  In  this  state  it  was 
washed,  and  applied  again  to  the  hice.  It  adhered  very  Bpcedily, 
and  became  as  entire  as  at  first.  This  ca^e,  which  is  minutely  de- 
scribed by  Gareogeot,  was  at  first  neglected  by  his  contemporaries, 
and  afterwards  tluown  into  ridicule. 

The  experiments  of  John  Hunter  upon  fowls  were  well  calcu- 
lated to  draw  the  attention  of  medical  men.  He  made  the  spur  of 
the  cock  grow  upon  bis  comb,  and  made  the  testicles  of  cocks 
adhere  and  live  upon  di^rent  parts  of  the  hen.  His  account  of 
transplanting  teeth  is  equally  striking.  If  a  tooth  be  pulled  out  of 
^e  head  of  one  person,  and  fixed  io  the  jaw  of  another,  it  takes 
root,  and  fixes,  and  becomes  liable  to  pain  and  disease  precisely 
like  other  living  teeth.  Similar  esperiments  were  made,  likewise 
I  believe,  by  Duhamel. 

Two  facts  somewhat  similar  to'  the  one  stated  by  Gareogeot  are 

5iven  by  Dr.  Balfour  in  the  Edinburgh  Meditsl  and  Surgical 
ournal  for  October,  ISU.  I.  About  the  year  1803  Mr.  Gordon, 
at  present  a  surgeon  in  India,  paid  a  visit  to  Dr.  Balfour,  and  when 
he  went  away  pulled  too  the  door  after  him  with  force.  UnfMta- 
nately  a  little  boy,  aged  about  four  years  and  a  half,  the  son  of  Dr. 
Balfour,  who  "was  playing  about,  had  his  hand  caught  within  the 
door,  and  immediately  set  up  a  dreadful  scream.  Mr.  Gordon  re- 
turned with  the  boy  in  his  arms,  who  appeared  in  a  state  of  torture. 
Three  of  his  fingers  had  been  cut  off  so  completely  that  their  points 
were  only  attached  to  the  rest  of  the  fingers  by  a  small  bit  of  skin. 
The  fore-finger  was  divided  throogh  the  middle  of  the  nail,  the 
middle  finger  a  little  below  the  nail,  and  th«  ring  finger  at  the  root 
of  the  nail  itself.  The  amputation  was  as  neat  as  if  it  had  been 
made  with  a  sharp  instrument ;  though  at  the  same  time  the  fingers 
wer^  terribly  bruised.  Dr.  Balfour,  shocked  that  his  son  should  be 
maimed  for  Jife,  put  the  extremities  of  the  fingers  in  their  places, 
and  with  the  assistance  of  Mr,  Gordon  dressed  them,  though  without 
any  hopes  of  their  adhering.  But  six  days  after,  on  taking  off  the 
bandage,  to  the  inexpressible  joy  of  Mr.  Gordon  and  hiinself,  the 
adhesion  was  found  complete.  The  skin  and  the^ails  of  the  three 
fingers  separated,  but  were  speedily  renewed,  and  the  cure  was  so 
perfect  that  it  required  a  very  minute  inspectioa  to  find  any 
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dlif!ereQce  between  the  one  h^nd  aod  the  other.    There  vas  merely 
H  slight  scar  at  the  bottom  of  the  nail  of  the  fourth  fiofer. 

2.  On  the  lOtb  of  June,  1814,  at  eleven  o'clock  in  the  fore- 
ooon,  two  xaen  called  upon  Dr.  Balfour ;  one  of  wfaooi,  George 
Peddie,  carpenter,  had  bjs  left  hand  tied  up  in  a  handkerchief, 
from  which  blood  dropped.  On  examination,  he  found  the  inde^ 
mutilated.  About  one-naif  of  it  had  been  cut  off.  On  asking  him 
what  had  become  of  it,  he  said  that  he  had  not  looked  for  it,  but 
auji^xMed  it  would  be  found  in  the  place  where  the  accident  had 
happened.  Dr.  Balfour  iostantly  sent  his  companion,  Thomas  Ro* 
berUon,  to  £nd  it  out,  and  bring  it  to  him.  The  amputaiion  had 
heen  m^e  from  the  tipper  p^rt  of  the  second  phalanx  on  the  side  of 
the  thumb  to  the  third  phalaux  on  the  opposite  side.  It  had  beeQ 
nade  by  ap  axe,  and  was  very  neat.  Thomas  Robertson  returned 
in  about  five  minutes  with  the  piece  of  the  finger,  which  was  white 
ViA  cold,  and  resembled,  both  io  feeling  and  appearance,  s  piece 
f>f  candle.  It  was  \^  inch  long  on  one  side,  ana  one  inch  on  the 
other.  Cold  water  was  poured  upon  the  two  wounded  surfaces  to  clean 
them.  They  were  then  applied  to  each  other  as  exactly  as  possible; 
and  Dr.  Balfour  assured  the  man  that  they  would  re-unite.  He 
listened  with  distrust ;  on  which  Dr.  Balfour  endeavoured  to  convince 
bim  that  at  all  events  the  experiment  might  be  tried  lyiihoutany  in- 
convenience, and  told  him  that,  unless  pain  or  putrefaction  came  on^ 
the  bandage  must  not  be  untied  for  a  week  at  least.  He  was  advised  to 
suspend  his  arm  in  a  sling,  and  to  abstain  for  some  days  from  a12 
work.  '  He  promised,  at  last,  to  obey  these  directions.  Next  day 
lie  returned,  and  stated  that  he  had  experienced  no  pain  or  incon- 
venience, hut  that  the  wound  had  continued  to  bleed  a  little.  Dr. 
Balfour  assured  him  that  this  was  of  no  consequence,  and  engaged 
bim  to  return  every  day.  But  he  did  not  return  again ;  nor  did  Dr. 
Balfour  hear  any  tbing  of  him  till  the  2d  of  July,  when  a  person 
called  upon  Dr.  B.,  and  gave  him  the  following  account.  Twp 
days  after  the  wound  htd  been  dressed,  George  Peddie,  yielding  tp 
the  ridicule  of  his  companions,  who  laughed  at  him  for  giving  credit 
to  v\»X  the  Doctor  had  told  him,  went  to  consult  another  practi- 
tioner. This  Gentleman  at  first  pointed  out  to  him  the  improprietir 
of  his  conduct  io  going  to  any  other  but  the  person  who  had  dressed 
him  first;  but  when  the  patient  insisted  on  his  strong  repugnance  to 
carry  a  piece  <^  dead  flesh  at  the  end  of  his  finger,  and  requested 
him  to  take  off  the  bandage,  the  surgeon  at  last  consented.  For- 
tunately die  re-union  had  commenced,  which  engaged  the  surgeon 
to  replace  the  bandage,  and  to  persevere  in  the  treatment  whic^ 
Dr.  Balfour  had  begun.  On  the  4th  of  J^Iy  Dr.  Balfour  visited 
bis  patient.  The  unioa  was  complete,  and  the  finger  had  recoverei) 
its  heat  and  sensibility.  The  skin  and  nail  afterwards  came  off,  but 
ihere  was  not  tlie  least  doubt  that  they  would  be  speedily  renewed. 
Dr.  Balfour  terminates  his  relation  with  the  affidavits  of  George 
Peddie,  Thomas  Robertson,  and  Dr.  Reid  (who  was  present  when 
.  Abe  finger  was  first  dreised).  before  Mr.  Duacen  Cowan,  Justice  ef 
Vot.vn.  NMV.      ■  S  '      ,  ,        C'.oo.'^lc 
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Peace,  in  order  to  remove  all  doubts  respecting  the  authenticity  of 
4bb  extraordinary  cure, 

Mr.  William  Heory  Bailey,  surgeon  at  Thetford,  in  the  county 
of  No^olk,  having  read  the  above  history  of  George  Peddie,  aa 
related  by  Dr.  Balfour,  an  opportunity  soon  came  in  hia  way  of  re- 
peating it  with  equal  success.  A  labourer  happening  to  separate  the  ■ 
nrst  phalanx  of  his  middle  finger  from  the  rest,  applied  an  hour 
and  a  half  after  to  Mr.  Bailey  to  get  the  wound  dressed.  Mr.  Bailey 
washed  the  wound  and  the  amputated. portion,  replaced  it,  VM 
fixed  it  in  its  place  by  means  of  an  adhesive  plaster  and  a  very 
simple  bandage.  A  week  after  he  found  the  re-union  complete. 
A  pulsation  was  felt  distinctly  at  the  end  of  the  finger,  and  its  coloar 
was  natural.  The  patient  complained  merely  of  some  numbness  in 
it.  The  nail,  which  had  received  a  violent  contusion,  fell  off  15 
days  after.  The  union  was  complete  in  five  weeks.  The  ampa- 
tated  finger  is  as  strong  and  sensible  as  the  others ;  but  the  nnt 
phalanx  has  lost  the  power  of  fiexion. — Edinburgh  Medical  and 
Surgica}  Journal,  July,  IS15. 

A  Lady  at  Lausanne  having  read  the  account  of  George  Peddie^ 
which  was  publbhed  in  the  Bibllotheque  Britannique  for  May,  1815^ 
vol.  lix,  p,  42,  had  likewise  an  opportunity  of  putting  its  accuracy 
to  the  test  of  experiment.  Her  cook  maid,  with  a  large  knife,  had 
accidentally  cut  off  a  large  piece  of  flesh  from  her  thumb,  which 
was  laid  bare  to  the  bone.  The  I<aily  replaced  the  piece  which  had 
been  cut  out,  and  covered  the  thumb  with  a  large  quantity  of  raw 
tugar,  which  with  the  blood  formed  a  kind  of  paste.  In  24  hours 
the  re-union  was  complete,  and  the  woman  was  able  to  go  about 
her  occupations  as  usual. — Bihliolkeque  Britannique,  vol.  Ix.  p.  100, 
September,  1815. 

I  must  also  state  a  remarkable  cure  performed  by  M.  Per<T,  as  he 
relates  it  under  the  article  Entes  Ammalei,  in  the  12th  volume  ik 
the  Dictionaire  des  Sciences  Medicales,  while  commeDting  on  the 
pase  of  Geoi^  Peddie.  At  the  battle  of  Arlon,  a  soldier,  while  his 
right  arm  was  elevated,  and  ready  to  strike,  received  such  a  dreadful 
.blow  with  a  aabra  that  his  arm  was  entirely  cut  off,  except  a  portiMi 
of  skin  under  which,  fortunately,  the  artery  and  nerve  had  been 
preserved  entire.  '*  I  did  not  despair,"  says  the  author,  "  to  save 
the  arm,  and  I  replaced  it  with  so  much  care  and  precaution  that  I 
succeeded."  The  cure  took  up  eight  months;  but  at  last  the  bone, 
the  muscles,  and  the  skin  cicatrized  completely.  The  limb  re- 
mained long  feeble  and  benumbed,  and  the  fore-arm  and  band  did 
not  recover  their  ordinary  size.  The  last  two  fingers  were  paralytic. 
Bui  Tliiery,  on  his  return  to  the  department  of  Vosges,  was  able  to 
occupy  himself  in  the  afl&irs  of  husbandry,  which  bad  been  his  first 
employment. 

In  the  year  1804  a  curious  work  on  this  subject  was  published  at 
Milan  by  Mr.  Joseph  Baronio,  entitled  Degli  Innesti  Animali, 
,  which  1  know  only  by  the  account  of  it  given  by  the  editors  of  the 
Bibtiotheque  Britannique,  vol.  lix.  p.  59.     It  lelates  a  number  of  ■ 
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ex'periments  made  upon  sheep.  The  wool  on  the  back  of  the  aoimal 
was  shaved  off,  and  a  piece  of  skin  three  inches  long  and  two  inches 
broad  was  cut  out  on  each  side  of  the  spine  near  the  tail.  The  skin 
.from  the  left  side  was  applied  to  the  wound  cm  ihe  right,  and  vice 
versS.  The  pieces  were  then  fixed  on  with  bandages.-  On  the 
ewihth  day  the  bandages  were  removed,  and  the  portioos  were  found 
aSVienag.  This  esperiment  was  repeated  several  times.  Larger 
portions  were  cut  out,  and  they  were  allowed  to  remain  for  an  hour 
upon  a  table  before  they  were  applied  again ;  yet  they  adhered  as 
well  as  in  the  first  case.  A  similar  esperiment  made  upon  the  neck 
of  a  cow  did  not  succeed,  in  consequence  of  the  impossibility  of 
preventing  the  mptioD  of  the  neck.  ' 

Such  are  the  faeti  respecting  this  cnrioas  aod  important  subject, 
as  far  as  I  am  acquainted  with  them.  They  seem  amply  sufficient  to 
remove  the  scepticism  of  the  most  obstinate  unbeliever }  and  I  have 
DO  doubt  that  the  practice  will  speedily  become  quite  conimon.  Dr. 
Balfour  seems  entitled  to  fhe  whole  merit  of  having  called  the 
attention  of  practitioners  to  this  great  process  of  nature,  and  to 
have  demonstrated  its  practicability  io  the  most  satisfoctoi;  manner. 
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Article  V. 

Jl  Comparison  of  the  Old  aiid  New  Tkearies  respecting  the  Natttre 
of  Ox^muriatvc  Acidt  tt>  enahle  m  to  judge  u-hich  of  the  ttvo  de- 
serves the  Preference.  By  Jacob  Berzelius,  M.D.  Professor  of 
Medicine  and  Pharmacy,  and  Fellow  of  the  Royal  Acadetny  of 
Sciences  at  Stockholm,  * 

tr  is  linlversally  knowa  that  Sir  Humphry  Davy  hat  given  a  new 
theory  of  muriatic  acid  and  its  compouods,  which  seems  already  to 
be  generally  embraced,  though  it  has  oot  remained  without  Opposi- 
tion. Hitherto  I  have  not  been  able  to  see  its  superiority  over-the 
old  theory;  and  on  that  account  1  consider  myself  as  bound  to  state 
.  the  reasons  which  induce  me  to  adhere  to  the  old  opinion.  This  is 
the  inore  necessary,  as  the  reasons  which  could  induce  such  dhtin- 


■  Tranalaled  from  Gilbert's  Annalen  der  Fhyiik  ff>r  Sept.  ISl6,  Vol.  L.  p.  S50. 
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gukhed  men  as  Dsvy,  Gay'Lussac,  Vauquetin,  &c.  to  adopt  lucb 
oj^HHU,  mutt  appear  very  strong ;  while  their  example  must  pro- 
duce a  ^eat  effect  upon  others.  At  (he  same  time,  I  am  aware 
that  the  obstinacy  with  which  many  philosophers  adhere  to  old 
opinkms  ia  owing  to  their  incapacity  of  perceiviog  the  force  of  the 
arguments  which  are  urged  against  theoo.  The  danger,  however,  of 
having  this  reproach  thrown  against  myself,  will  not  deter  me  from 
waging  a  war,  from  which,  whatever  should  be  the  result,  scienc* 
must  be  a  coosiderable  gainer. 


Sir  H.  Davy  found  that  a  piece  of  charcoal,  brought  by  means  trf' 
the  galvanic  battery  to  the  most  violent  heat,  was  unable  10  decom- 
pose or  alter  dry  oxymuriatic  gas.  Hitlterto  oxymurlatic  acid  had 
lieeD  considered  as  a  loose  compound  of  muriatic  acid  and  oxygen. 
From  the  preceding  experiment,  it  follows  that  this  opinion  b  itiac- 
curate.  Davy  now  supposed,  in  consequence  of  this,  that  oxymu- 
liatic  acid  is  a  simple  substance,  to  which  he  gave  the  name  of 
chlorine ;  and  in  oi^er  to  demonstrate  the  truth  of  this  opinion,  he 
made  oxymuriatic  gas  to  act  upon  hot  salifiable  bases.  The  gas  was 
absorbed,  and  a  quantity  of  oxygen  gas  disengaged  exactly  equal  to 
that  which  the  salifiable  basis  contained.  Hence  he  concluded  that 
the  oxygen  did  not  proceed,  as  had  been  hitherto  supposed,  ftom 
the  oxymuriatic  acid  gas,  but  from  the  salifiable  has'is  ilself.  The 
impossibility  of  separating  oxygen  from  oxymuriatic  acid,  by  any 
method  hitherto  tried,  he  considered  as  a  proof  that  the  old  opinion 
is  wrong,  and  that,  according  to  his  own  words,  "  chlorine  must 
be  regarded,  according  to  a.  just  logic  of  chemistry,  as  an  elemen- 
tary substance."  (Elem.  of  Chem.  Philos,  i.  241.}  Davy  has  since 
that  time  endeavoured  to  establish  his  opinion  still  more  completely, 
and  Icf  confirm  it  by  new  proofs :  and  he  now  considers  it  as  demon- 
strated that  the  old  opinion  is  an  improbable  hypothesis,  because  it 
MnftOt  be  confirmed  by  experiment.  It  has  not  indeed  escaped  his 
observation  that  chlorine  potsesses  properties  which  it  would  pro- 
bably not  liave  unless  it  were  an  oxydized  body  ;  but  at  the  same 
time  he  lays  it  down  (p.  4ej5)  that  we  are  not  entitled  to  infer  from 
this  that  chlorine  contains  muriatic  acid. 

As  the  new  opinion,  and  its  apparent  superiority  over  the  old, 
depends  chiefly  upon  thete  facts,  I  shall  examine  the  degree  of  force 
which  they  possess. 

It  was  expected,  when  charcoal  was  heated  to  redness  in  oxymu- 
natic  gas,  that  carbonic  oxide  and  common  muriatic  acid  would 
have  been  formed.  But  the  muriatic  acid  gas  which  we  obtain  is  a 
compound  of  pure  acid  and  water,  just  as  concentrated  suIphuTic 
acid  is  a  compound  of  real  acid  and  water.  Hence  the  reason  why 
fhis  expectation  cannot  be  fulfilled  ;  for  the  charcoal  must  either 
convert  the  oxymuriatic  acid  to  muriatic  acid  destitute  of  water,  or 
to  murlntlc  iwUed.    But  if  tAtuiatic  acid  caa  exist  only  in  compo- 
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ntion,  ss  mav  be  isferred  from  analogy  with  several  other  acids  ; 
and  if  the  radicle  of  muriatic  acid  has  a  greater  afiGDily  for  oxygea 
thao  diarcoal  has,  which  is  neither  improbable,  nor  without  example 
then  the  preceding  expectation  could  not  he  fulfilled,  and  yet  it 

.'  would  not  be  necessary  to  infer  that  oxymuriatic  acid  ii  a  simple 
body.  This  fact,  therefore,  though  on  the  one  side  it  seems  favour- 
able to  the  new  opinion,  yet  on  the  other  side  it  does  not  militate 
against  the  accuracy  of  the  old  opinion. 

Hie  impossibility  of  altering  oxymuriatic  acid  by  means  of  char- 
coal gave  occasion  to  Davy's  idea  that  this  substance  is  simple.  The 
fact,  that  when  it  unites  with  bases  it  disengages  a  quantity  of  oxygen 
exactly  equal  to  what  was  contained  in  the  base,  he  considered  as  a 
clear  proof  of  the  accuracy  of  that  idea.  We  shall  now,  therefore, 
examme  thb  proof. 

Scientific  propositions,  which  require  to  he  proved,  must  be  exa- 
mined on  all  sides;  because  that  which,  seen  only  on  one  side,  appears 
to  be  true,  ihows  itself,  when  examined  on  another  side,  either  quite 
inaccurate,  or  atkasl  very  doubttul.  When  Davy  made  these  pro- 
bable discoveries,  bis  writings  show  that  he  was  entirely  ignorant  of 
the  experiments  shewing  tbe  constant  proportions  in  which  bodies 
anite.  Since  that  time  this  branch  of  science  has  been  much  cul- 
tivated, and  is,  I  conceive,  fiilly  established.  It  is  necessary,  there- 
fore, to  examine  these  opinions  on  the  side  of  chemical  prt^rtiont.. 

*  According  to  the  old  opinion,  oxymuriatic  aicid  is  a  super-oxide, 
and  the  separation  of  oxygen  from  it  in  the  preceding  experiments 
IS  the  consequence  of  the  greater  affinity  which  the  acid  has  to  the 
base ;  just  as  by  the  action  of  sulphuric  acid  on  the  super-oxide  of 
manganese,  the  excess  of  oxygen  is  separated,  and  sulphate  of  man- 
ganese formed.  But,  that  the  base  of  a  super-oxide,  capable  of  he* 
coming  an  acid,  should  by  tbe  action  of  a  base  he  reduced  to  an 
acid  with  the  disengagement  of  oxygen,  is  in  fact  no  more  impro- 
bable than  that  the  super-oxide  of  a  substance  capable  of  becoming 
a  saliSable  basis,  should  by  the  action  of  an  acid  he  rednced  to  thu 
basis  with  the  same  disengagement  of  oxygen.  The  quantity  of 
oxygen  disengaged  in  such  cases  must  hear  a  determinate  propc«- 
tion  as  well  to  that  in  the  acid  as  to  that  in  the  base ;  and  this  pro- 
portion may  be  easily  determined  by  the  analysis  of  somecompounds 
of  the  acid  and  the  base.  Now  when  we  determine  the  compounds 
of  muriatic  acid,  and  the  proportions  of  their  constituents,  we  ob- 
tain as  a  result  that  if  oxymuriatic  acid,  according  to  tbe  old 
opinion,  be  a  compound  of  muriatic  acid  with  an  excess  of  oxygen, 
which  it  gives  out  when  it  combines  with  salifiable  bases,  this  oxygen' 
must  be  just  the  same  which  euchlorine  gives  out  when  it  is  con- 
verted into  oxymuriatic  acid ;  that  is  to  say,  ^th  of  the  quantity 
which  hyper-oxymuriate  of  potash  gives  out  when  heated  to  redness, 
^  as  much  as  must  be  contained  in  pure  muriatic  add,  and  just  as 
much  as  each  of  those  bases  contains  with  which  tbe  muriatic  acid 
in  the  oxymuriatic  acid  is  saturated.  Consequently  when  oxymu- 
riatic acid  gas  is  absorbed  by  a  hot  salifiable  basis,  it  must  give  eat 
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just  as  much  oxygen  as  t]ie  basis  uDitiDg  with  the  muriatic  acid 
contains.  Thin  It  appears  that  the  circumstance  which  has  been 
adranced  as  a  clear  proof  of  the  inaccuracy  of  the  old  theory  is  a 
necessary  coosequeoce  of  the  precision  of  that  theory,  and  conse- 
quently affords  no  sufficient  reason  for  rejecting  that  theory. 

Even  if  we  allow  that  the  non-reduction  of  oiymuriatic  acid  by 
means  of  charcoal  gives  in  the  present  state  of  our  knowledge  pro- 
bability to  the  new  opinion,  still  it  cannot  be  considered  as  esta- 
blished upon  evidence  which  the  science  will  admit  as  deiibive. 
Though  Davy -considers  it  as  evident  that  the  oxygen  comes  from 
the  base  because  it  is  equal  to  what  the  base  contains  in  quantity, 
the  advocate  for  the  old  opinion  is  entitled  to  assert  that  it  cpmes 
from  the  acid,  and  that,  according  to  the  laws  of  definite  propor- 
tions, it  must  be  equal  to  the  quantity  contained  in  the  base.  It  is 
the  duty  of  the  partisans  of  each  opinion,  therefore,  to  refute  that 
of  their  antagonists  by  unequivocal  experiments;  and  as  long  as 
neither  party  can  do  this,  neither  the  one  nor  the  other  can  be  con- 
sidered ai  established. 

I  Conceive  that  by  these  preliminary  observations  I  have  shown 
that  the  ftcts  established  by  the  new  opinion  are  not  inconsistent 
with  the  accuracy  of  the  old  cme.  It  is,  therefore,  clear  that,  in 
order  to  account  for  appearance^  it  is  not  necessary  to  have  recourse 
to  any  other  explanation  than  what  is  furnished  by  the  old  opinion, 
I  have  thought  it  necessary  to  state  these  things,  in  the  first  place, 
that  the  reader  may  not  forget  that  he  is  not  obliged  by  tbe  pheno- 
mena to  embrace  one  opinion  more  than  the  other,  but  is  at  liberty, 
after  the  comparison  between  them  which  I  shall  draw,  to  embrace 
at  pleasure  either  tbe  one  or  the  other. 

i  shall  now  review  the  most  remarkable  compounds  of  nmriatic 
~  acid,  JhioHc  acid,  and  kdic  acid ;  but  I  shall  dwell  principally  on 
the  tnttrtofic  acid^  and  as  Davy's  opinion  appears  to  be  almost 
universally  adopted,  I  shall  follow  the  order  which  it  point*  out. 

L  Muriatic  Acib. 

1,  Chlorine  it  a  Simple  Body. 
It  did  not  escape  the  sagacity  of  Davy  that  chlorine  possesses 
many  of  the  properties  of  oxidized  bodies;  particularly  the  pro- 
perty of  forming  a  combination  with  water  capable  of  crystallizing, 
which  is  not  the  case  with  aoj  other  simple  body.  He  allows  in 
consequence,  as  we  have  seen,  the  ]>robabi]ity  that  chlorine  contaii» 
oxygen  ;  but  will  not  admit  that  muriatic  acid  is  one  of  its  consti- 
tuent parts.  It  cannot  be  denied  that  this  properly  of  chlorine  is 
not  a  little  unftvourable  to  the  new  opinion,  while  it  is  perfectly 
consistent  with  the  old  one. 

2.  Chlorine  is  a  ComlmstUile,  or  a  Body  capable  of  unitivg  to 

Oxygen. 
Chlorine  is  ca[nhle  of  combining  with  oxygen  in  two  prt^rtion^ 
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namely,  one  volume  of  chlcHine  with  one  or  with  five  volumes  of 
dftygeD.  The  oxide  is  called  euchlorine,  and  the  highest  d^ee  of 
oxidizeiBent  is  called  chloric  acid.  In  these  compbunds  there  are 
two  very  remarkable  circumstances :  L.  It  is  very  striking  that  cfalo- 
line,  aa  elementary  body,  should  be  so  very  similar  in  its  pr(^>er'- 
tics,  as  colour,  smell,  solubility  in  water,  &c.  to  iis  first  oxide,  that 
tot  many  years  they  were  not  distinguished.  This  fact  is  unfavour- 
l>le  to  the  new  opinion-;  for  it  ii  reasonable  to  suppose  that  two  so 
similar  bodies  are  contiguous  oxides  of  the  same  liase.  2.  The  ieap 
tnm  one  volume  to  five,  which  chlorine  makes  at  once,  when  we 
compare  it  with  other  combustible  bodies,  is  without  example.  We 
ara  acquainted  with  no  oxides  in  which  one  volume  of  the  base  is 
combined  with  five  volumes  of  oxygen ;  and  from  what  we  kjiow  of 
the  «)rpu»cuUr  theory,  we  may  conjecture  that  such  a  compound 
don  not  exist.  * 

The  degrees  of  oxidation  of  chlorine,  according  to  the  old 
opinion,  corrected  by  means  of  the  doctrine  of  definite  proportions* 
are  as  follows ;  1.  Muriatic  acid,  composed  of  1  volume  Iwae  +  2 
Vftlumes  oxygen.  2.  Oxymuriatic  acid  {svper-oxidum  muriatosum), 
composed  of  one  volume  base  with  three  volumes  oxygen.  3,  JSx- 
ehlorirte  [super-oxidum  mwriaticiim),  composed  of  1  volume  base  -4- 
4  volumes  oxygen.  4.  Hyper-oxymuTiaiic  acid  iflcidvm  axymu~ 
riaticum),  composed  of  1  volume  base  +  8  vcJumes  oxygen.  These 
Dot  only  agree  perfectly  with  each  other,  but  arc  likewise  in  the 
greatest  harmony  with  the  definite  proportlfHis  of  muriatic  acid  iu 
the  simple,  double,  neutral,  and  sub-salts.  Prom  the  old  opinion, 
likewise,  it  may  be  deduced  that  the  bUackins  liortor  obtained  by 
passing  oxymuriatic  acid  gas  through  a  diluted  solution  of  caustic 
potash  is  a  compound  of  the  base  of  muriatic  acid  with  six  volumes 
of  oxygen,  or  an  addum  oxymuriatosum ;  for  that  it  is  not  a  com- 
pound of  oxymuriatic  acid  and  potash,  is  evident  from  the  quantity 
of  commOTi  muriate  of  potash  which  is  formed.  From  the  above 
olservations,  it  is  obvious  that  the  new  opinion  does  not  accord  so 
well  with  the  doctrine  of  definite  pr<^rtion3  as  the  old  one. 

3.  Chlorine  has  a  stranger  jiffijiily  for  Combustible  Bodies  th^ 
Oxi/gen,  and  therefore  separates  them  Jrom  that  Substance. 
The  electro- chemical  discoveries  of  late  years  have  rendered  k 
highly  probable  that  chemical  affinity  depends  upon  the  electro- 
chemical properties  of  bodies,  and  is  the  greater  the  greater  the 
electro-chemical  opposition  of  the  bodies  united  together.  When  a 
body  separatesfrom  another  by  simple  elective  affinity,  and  at  the  same 
time  occasions  an  increase  of  temperature,  it  is  a  pnx>f  of  a  greater 
affinity,  which  is  always  proportional  to  the  increase  of  temperature  j 
«nd  the  increase  of  temperature  itself  appears  to  proceed  tirom  a 

•  Tbst  nitric  acid,  wbicb,  accarding  to  iodk  cheniiits,  captaini  miy  .Svc 
'loliimesof  oxygen,  in  reality  contains  lix  volnmes,  I  bave  •bonn  by  eipaiimFUte, 
which  cannot  be  iuaccnrate,  unlesi  a  number  of  other  cxpnimeDU,  Ttry  eauly 
p«iformed,  be  likewise  erroneoui. 
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more  complete  destruction  of  the  ekctro-chemical  opposition  in  tb« 
^lodies  united  together.  Thus,  for  example,  potassium  separates  the 
metal  from  oxide  of  copper  with  the  appearance  of  fire,  but  iron 
the  oxide  of  iron  only  with  an  increase  of  temperature ;  became 
iron  faas  a  stronger  affinity  for  oxygen  than  copper  has,  and  there- 
fore destroys  the  electro-chemical  properties  of  oxygen  more  com- 
pletely than  copper  (tbou^  potassium  destroys  them  still  mon 
eompletely).' 

Potash  free  firom  water  (obtained  by  the  action  of  potassium  od 
the  peroxide  of  potassium)  exposed  to  the  action  of  oxymuriatic  gas, 
absorbs  it  with  an  increase  of  temperature,  which  when  the  potasH 
has  been  previously  heated  amounts  to  the  appearance  of  fire.  The 
same  thing  takes  place  with  the  hydrate  of  potash,  though  in  a  le^■ 
fiegree.  By  this  absorption  oxygen  gas  is  set  at  liberty.  If  this 
Oxygen  proceeds  from  the  potash,  the  experiment  would  show  th^ 
chlorine  has  a  stronger  affinity  for  potassium  than  oxygen  hts,  and 
tfaerefoie  that  it  destroys  the  elect ro-cliemical  properties  of  potas- 
sium more  completely  than  oxygen  does;  and  consequcBtly  thM 
chlorine  is  a  more  electro- negative  body  than  oxygen.  But  ohleriae 
constitutes  the  basis  of  euchlurine  and  chloric  aoid,  that  is,  the 
electro-positive  ingredient ;  therefore  chlorine  is  less  electro-nega- 
tive than  oxygen  ;  but  it  is  self-evident  that  it  cannot  be  at  the  same 
time  both  more  and  less  negative  than  oxygen.  Therefore  the  sepa- 
ration of  the  oxygen  from  the  potash  in  the^e  experiments  is  iitcoa- 
sistent  with  the  electro-chemical  doctrine.  Hence  it  clearly  follom 
that  either  the  electro-chemical  doctrine,  or  the  new  opinion  re- 
specting the  nature  of  chlorine,  must  be  false.  On  the  other  haiKlj 
according  to  the  old  doctrine,  it  is  very  conceivable  that  in  the 
«uper-oxide  of  muriatic  acid  the  acid  allows  the  excess  of  its  oxygmi 
to  escape,  in  order  to  combine  with  (he  salifiable  basis,  fat  which  it 
has  a  greater  affinity.  As  the  quantity  of  oxygen  in  the  new  vota- 
pound  remains  the  same,  the  separation  proceeds  entirely  from  the 
affinity  of  the  radical  of  the  basis  oi  the  salt.  Hence  it  follows  that 
the  explanation  affi>rded  by  the  old  theory  is  perfectly  satisfactory^ 
and  agrees  with  the  other  parts  of  the  theory  of  chemistry. 

4.  Chlorine  comlines  wilk  Sulphur ^  and  forms  a  Chloride  of 
Sulphur. 
The  chloride  of  sulphur  is  the  muriate  of  svlphur  ^covered  by 
Thomson ;  and,  according  to  the  old  doctrine,  it  must  be  a  com- 
pouiul  of  muriatic  acid  and  the  oxide  of  sulphur.  With  respect  to 
this  ctimpoupd,  the  new  doctrine  appears  at  first  sight  to  havtt  a 
great  superiority  over  the  old  one,  because  it  is  not  under  the  nesesr 
■ity  of  admitting  the  existence  of  oae  oxide  of  sulphur  no  wheie 
else  to  be  found.  Yet  such  a  supposition  is  by  no  meana,  impro- 
bable. We  are  acquainted  with  several  bodies  not  capable  of  exis^ 
ing  insulated  in  a  particular  degree  of  oxidation,  and  which  are  da- 
Composed  whenever  we  attempt  to  procure  tbem  in  a  separate  state. 
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If  ihta  be  the  esse  with  the  oxide  of  sulphur,  we  need  not  be  sur- 
prised that  it  C3D  only  be  exhibited  in  a  state  of  combinatioa.  Wheti 
the  muriate  of  sulphur  is  decomposed  by  water,  all  the  oxygen  of 
the  sulphur  combiaes  with  oue-half  of  the  sulphur,  and  forms  sul- 

Shurous  acid ;  while  the  other  half  of  the  sulphur  appears  to  be  re- 
uced.  According  to  the  new  doctrine,  th&  water  is  decomposed, 
the  hydrogen  forming  with  chlorine  muriatic  acid,  and  the  oxygen 
,  with  a  portion  of  the  sulphur,  sulphurous  acid.  The  superiority  of 
the  new  doctrine,  theretbre,  consist!  in  this,  that  it  has  no  occa^on 
to  suppose  the  existence  of  a  lower  degree  of  oxidizemeot  of  sulphur 
(an  opinion  in  other  respects  not  improbable).  But  we  shall  soon 
destroy  this  apparent  superiority,  and  turn  the  weapons  of  the  new 
opinion  against  itself. 

The  substance  discovered  by  Dr.  Marcet  and  myself  by  the  action 
of  aqua  regia  on  sulpburetof  carbon  is  sufficiently  {(nown.  Accord- 
ing to  the  old  doctrine,  it  must  be  considered  as  a  combination  of 
three  acids  free  from  water,  namely,  muriatic  acid,  sulphurow 
acid,  and  carbonic  acid.  The  quantity  of  oxygen  in  the  last  two  is 
equal  to.  each  other ;  and  that  in  the  muriatic  acid  as  great  as  ia 
both  the  others.  According  to  the  new  doctrine,  this  body  must 
eoDsist  of  one  proportion  of  phosgene  {the  name  given  to  the  body 
formed  by  the  combination  of  carbonic  oxide  and  chlorine )^nd  one 
proportion  of  a  compound  of  chlorine,  sulphur,  and  oxygen.  But 
the  proportion  of  sulphur  and  oxygen  in  this  compound  is  quite  the 
same  as  in  the  oxide  of  sulphur  admitted  by  the  old  doctrine  in  the 
muriate  of  sulphur  (the  sulphur  is  combined  with  half  as  much 
oxygen  as  in  sulphurous  acid).  Hence  it  is  obvious  that  the  new 
doctrine  must  aomit  the  existence  of  the  same  oxide  in  order  to 
explain  the  nature  of  the  compound  in  question.  The  new  doctrine, 
therefore,  in  this  point  of  view,  has  no  superiority  whatever  ovef 
the  old  doctrine. 

5.  Chlorine  comlines  with  Phosphorus  in  two  Proportions. 
The  compounds  formed  by  the  action  of  oxymuriatic  acid  on 
phosphorus  are,  according  to  the  old  doctrine,  compounds  of  mu- 
riatic acid  and  phosphorous  or  phosphoric  acids  free  from  water. 
When  water  comes  in  contact  with  them,  it  decomposes  them,  and 
reduces  them  to  the  state  in  which  they  exist  when  united  with 
water.  But  according  to  the  new  doctrine  these  compounds  are 
peculiar  acids  free  from  water,  in  which  the  phosphorus  constitutes 
the  base,  or  the  electro-positive ;  and  chlorine,  the  electro-negative 
ingredient.  These  acids  are  capable  of  unitiRg  only  with  one  base, 
namely,  ammoniacal  gas.  By  all  other  bases  they  are  decomposed, 
a  phosphate  and  a  chloride  being  formed.  The  old  doctrine  appears 
to  me  in  this  case  to  be  both  simpler  and  more  correct;  as  it  con- 
siders the  ammoniacal  salt  as  a  double  salt  without  water,  and  com- 
posed of  two  acids  united  to  one  basej  and  the  compounds  of  these 
two  acids  with  other  bases,  either  as  equally  double  salts,  or  as  mis- 
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tures  of  phosphates  aod  muriates,  formed  according  to  clicumataDces^ 
either  with  or  without  chemically  ctHubined  water. 

6.  Chlorine  does  not  comHtie  tvitk  Charcoal,  but  it  unites  with  its 
own  Bulk  of  Carbonic  Oxide  Gas. 

Yrota  the  phenomena  peculiar  to  muriatic  acid  flows  the  old  doc- 
trine that  this  acid  cannot  exist  in  a  separate  state,  as  is  the  case  also 
with  citric  acid,  oxalic  acid,  tartaric  acid,  and  several  others.  If 
we  suppose  that  charcoal  has  a  weaker  affinity  for  oxygen  than  the 
basis  of  muriatic  acid  has,  oKymuriatic  acid  gas  may  only  be  re- 
duced to  muriatic  acid  when  an  oxide  is  present  with  which  the  acid 
may  combine.  If  carbonic  oxide  were  not  unlike  other-oxides  (as 
is  in  general  the  case  with  suboxides],  it  would  combine  with  mu- 
riatic acid,  and  form  a  muriate  of  carbonic  oxide  quite  sinular  ia 
appearance  to  the  combination  of  one  volume  of  chlorine  with  one 
volume  of  charcoal.  According  to  the  old  do^ctrine,  we  can  in 
tome  measure  see  why  charcoal  does  not  act  upon  chlorine,  while 
the  new  doctrine  aifbrds  no  explanation  of  the  reason  wby  charcoal 
it  the  only  element  incapable  of  uniting  with  chlorine  without  the 
intervention  of  oxygen. 

When  chlorine  combines  with  its  own  volume  of  carbonic  oxide, 
it  forms  a  strong  gaseous  acid,  which  has  obtained  the  very  im- 
proper and  intolerable  name  of  phosgene  gas.  This  acid,  according 
to  the  new  doctrine,'  is  analogous  to  chloro-phosphoric  acid,  but 
distinguished  from  it  by  containing  oxygen  gas.  It  is  the  only 
example  of  an  acid  composed  of  one  electro-positive  body,  char- 
coal, and  two  electro-negative  bodies,  chlorine  and  oxygen,  this 
acid  is  capble  of  uniting  only  with  a  aiogle  basis,  ammoniacal  gas, 
and  forming  vrith  Jt  a  salt.  By  all  other  sali&able  bases  it  is  decom- 
posed, and  there  is  formed  a  carbonate  and  a  chloride.  Phosgene, 
then,  is  a  pretty  strong  acid,  composed  of  one  basis  and  two  oxyggns 
(_sit  venia  verbis),  which  is.  capable  of  forming  a  salt  only  with  one 
.  base ;  since  with  all  other  soluble  bases  it  forms  a  very  different 
compound  of  a  carbonate  and  a  chloride. 

According  to  the  old  doctrine,  oxymuriatic  acid  gas  contains  half 
its  bulk  of  oxygen  in  excess.  Therefore  carbonic  oxide  gas  finds 
in  its  Own  bulk  of  oxymuriatic  acid  gas  a  sufficient  quantity  of 
oxygen  to  convert  it  into  carbonic  acid.  By  the  mutual  action  lA 
the  two  gases,  carbonic  acid  and  muriatic  acid  gases  are  formed, 
which  unite  with  each  other,  and  form  a  double  acid,  in  which  Iwth 
acids  contain  an  equal  proportion  of  oxygen.  This  acid  unites  both 
with  bases  free  from  and  containing  water.  Some  of  these  com- 
pounds are  true  triple  i>alta,  composed  of  one  basis  and  two  acids ; 
other?  only  a  mixture  of  a  muriate  and  carbonate.  To  the  triplt 
salts  belong  the  ammoniacal  salt,  the  lead  salt,  and  perhaps  many 
others,  which  may  also  be  formed  by  a  mixture  of  muriates  and 
carbonates.  For  example,  if  moist  carbonate  of  lead  be  introduced 
into  8. boiling  hot  and  saturated  solution  of  muriate  of  leadj  the 
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two  salts  oombioe,  and  form  ao  insiduble  triple  asit,  oomposed  a£ 
one  basis  and  two  acids.     It  appetn  to  me  that  in  this  cote  also  ^» 
old  doctrine  accords  with  our  other  chemical  opinions. 
(Ta  it  eantiimed,) 


On  a  New  Compound  of  Phosphorus  and  Potash.    By  the  Chevalier 
SemeDtini,  Professor  of  Chemistry  at  Rome.  * 

'  Thb  compound  of  potash  and  ph(»phon]s  remains  still  unknown. 
No  mention  is  made  of  It  in  the  modern  books  of  chemistry ;  and 
KlapfOth,  in  his  Dictionary  of  Chemistry,  says  fnnkly  that  "  the 
science  has  not  yet  pointed  out  a  mode  of  combiaiiig  that  substance 
with  phosphorus." 

I  hare  obtained,  for  the  first  time,  the  phosphuret  of  potash  if 
the  following  process  : — 

1 .  I  saturated  very  strong  aloohol  with  potash.  This  solution  .tind 
h  deep  amber  colour ;  its  consistence  was,  as  it  were,  oily,  and  iti 
taste  very  caustic. 

2.  1  introduced  into  this  liquid  pieces  of  phosphorus,  which  ap- 
peared instantly  covered  over  with  bubbles  tk  gas.  The  phosphorut 
dimipished  in  quantity,  dissolving  as  this  gas,  which  was  a  prolor 
jdiosphuret  of  hydrogen,  was  disengaged.  When  the  first  nieces 
were  entirely  dissolved,  1  introduced  new  ones ;  and  I  proceeded  ie 
ibis  manner  till  all  disengagement  of  gas  was  at  an  end,  ahd  till  the 
pho^horus  ceased  to  dissolve  in  the  liquid.  This  saturation  require^ 
at  least  15  days. 

3.  At  the  end  of  this  first  operation  I  found  at  the  bottom  of  the 
Vessel  a  powder  of  a  dark  rea  colour,  and  scales  of  a  certain  bnl- 
liancy,  but  covered  with  that  powder. 

4.  I  separated  the  sediment  of  the  liquid  by  the  usual  method  of 
filtration ;  loid  the  liquid  appeared  to  differ  from  the  alcoholic  solu- 
tion of  potash  by  its  straw  colour;  by  its  consistence,  which  was  no 
longer  oily,  but  fiuid,  like  water ;  and  by  its  taste,  which  had  be^ 
come  sweetish  and  sharp. 

5.  I  dissolved  the  scales  that  remained  on  the  filter  in  pure  water. 
Thesolution  was  muddy;'but,  on  being  filtered,  it  became  limptc^ 
like  water, 

6.  There  remained  Upon  the  filter  a  led  powder,  similar  in  ap- 
pearance to  kermes  tnineral. 

7.  The  sides  of  the  vessel  in  which  the  solution  of  the  pitospburet 
had  been  made  remained  stained  with  black. 

■  Tnu)lal«A  from  the  Bibliolbcque  Bfilaooiqae,  Sept.  1^5,  vol.  be.  p.  S4. 
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8.  The  liquid  of  paragraph  4,  which  was  expoted  to  fbe  air,  be^ 
came,  after  some  days,  covered  with  a  yellowish  pellicle^  of  an  oily 
appearaoce,  which  disappeared  after  some  weeks.  When  this  sub- 
stance was  separated  from  the  liquid,  it  assumed  the  appearance  of 
No.  5. 

'  9.  The  two  liquids  (Nos.  4  and  5),  being  evaporated  to  the  con- 
sistence of  a  syrup,  yielded  confused,  and  not  permanent,  crystals. 
Evaporated  to  dryness,  they  gave  the  phosphuret  of  potnsh  undet 
the  appearance  of  a  white  opake  mass,  which,  when  strongly  heated, 
burnt  with  a  yellow  flame.  The  residue  of  this  combustion  was  a 
grey  mass,  semi-liquid,  and  deliquescent,  and  in  its  inside  partly 
yellowish,  partly  blackish. 

iO.  The  scales  remaining  on  the  fitter  are  a  true  phosphuret  of 
potash,  and  do  not  difler  from  the  liquids  A  and  5,  but  by  the  differ- 
ence of  the  aolid  and  liquid  state.  They  deliquesce  when  left  ex- 
posed to  the  air ;  and,  when  heated  till  they  become  dry,  they  take 
fire,  and  burn  wilh  a  white  flame. 

II.  The  red  matter  of  No.  G  becomes  darker  coloured  when  left 
exposed  to  the  air,  but  it  remains  humid  and  coherent^  When 
treated  with  perclilorate  {hyter-oxymuriate)  of  potash,  it  gives 
phosphorous  acid  gas,  carbonic  acid  gas,  and  carbonate  of  potash. 

From  an  attentive  examination  of  all  these  facts,  it  appears  that 
they  are  the  result  of  a  play  of  afHnities,  in  consequence  of  which 
the  greater  part  of  the  phosphonis  combines  with  the  potash.  The 
compound  divides  itself  into  two  portions,  one  of  which  precipitates 
under  the  form  of  scales,  and  the  other  remains  in  solution.  The 
solution  of  the  phosphuret  of  potash  (No.  4)  contains,  likewise,  a  . 
certaiu  quantity  of  alcohol  of  phosphorus }  and  the  yellowish  pellicle 
with  which  the  liquid  becomes  covered,  when  left  exposed  to  the 
air,  is  owing  to  this,  that  the  alcohol,  on  evaporating,  leavei  the 
phosphorus  in  a  state  of  extreme  division,  which  enables  it  gradually 
to  disappear  when  left  in  contact  of  air. 

Besides  the  principal  compound,  the  phosphuret  of  potash  formed 
in  this  process,  others  are  likewise  produced.  The  alcohol  is  de- 
composed, its  hydrogen  is  developed  in  the  state  of  gas,  and  dissolves 
at  the  same  time  a  portion  of  the  phosphorus.  The  carbon  of  the 
alcohol  combines  with  the  phosphorus  and  )x>tash,  which  produces 
the  reddish-brown  matter  of  No.  6,  which  is  a  triple  compound  of 
phosphorus,  potash,  and  charcoal,  as  appears  from  the  producii 
when  it  is  treated  with  perchlorate  of  potash.  No.  11. 

The  two  solutions,  Nob.  4  and  5,  when  burnt  as  described  in 
No.  9,  contain. likewise  a  portion  of  oxide  of  phosphorus,  frotii 
which  proceeds  the  yellowish  and  blackish  colours  which  alternate 
in  the  residue  of  thb  conibuetion. 

I  proceed  to  the  action  of  the  acids  on  the  solutions  of  the  phot." 
phnret  of  potash  of  Nos.  4  and  5. 

Hitherto  the  action  of  three  acids  only,  the  sulphuric,  muriatic, 
and  nitric,  has  been  tried.  They  only  produce  an  imperfect  decom- 
position of  the  phosphuret  of-  potash.     Sulpburic  acid  deiuive*  tkt 
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phosphuret  of  potash  of  the  greatest  port  oi  it$-alkaJi ;  and  tlie  two 
liquids  are  converted  into  a  gelatinous  mass,  whidi  is  a  mixtore  of 
sulphate  of  potash  and  luper-phoGphuret  of  potash.  This  mixturet 
when  beaten  till  k  becomes  dry,  exhibits  the  important  pbeoomeoon 
^f  the  complete  decomposition  of  sulphuric  acid ;  a  result  which 
cannot  he  obtained  completely  fay  any  other  agent  than  phosphorus. 
From  this  decomposition  it  comes  to  pass  that  the  heated  mass, 
before  it  be  quite  dry,  acquires  a  yellow  colour  from  the  sulphur 
dUen^ged.  This  sulphur  is  gradually  dissipated  in  the  state  of 
vapour.  The  saline  matter  resulting  from  this  decomposition  ia 
phosphate  of  potash. 

Muriatic  acid  poured  into  the  liquid  occasions  the  precipitation  of 
muriate  of  potash,  which  cannot  be  separated  from  a  certain  quantitj 
of  phosphuret  of  potash  that  remains  combined.  Hence  when  the 
mixture  k  heated  it  takes  fire,  in  consequence  of  tlie  portioo  ti 
phoaphuret  of  potash  which  it  contains. 

Nitric  acid  produces  nearly  the  same  effect  on  the  liquids  of  Nos. 
4  and  5.  The  nitrate  of  potash  which  is  formed  crystalhzes  pretty 
rapidly,  aud  ia  deposited  at  the  bottom  of  the  liquid.  Wheo  en> 
tirely  separated  from  the  supernatant  liquid,  and  strongly  heated,  it 

fiToduces  the  same  effects  as  common  nitre.  But  if  the  mixture  (d 
iquid  and  salt  be  heated  till  it  becomes  dry,  one  of  the  most  vtolenf- 
and  dangerous  detouations  takes  place  to  which  we  are  exposed  ia 
chemistry.  Tlie  experiment  must  be  made  upon  a  very  small  quan- 
tity of  matter,  mherwise  the  danger  will  be  serious—  Not  being 
aware  of  the  e&ct,  I  evapoiatedno  dryness  about  36  grains  of  the 
■alt  mixed  with  the  liquid.  The  detosatioa  was  so  violent  as  to 
drive  me  to  the  ground,  quite  confused;  and  I  remained  deaf 
during  a  whole  day.  Every  thing  brittle  on  the  table  of  the  labo- 
ratory was  broken  to  shivers.  Considering  the  small  quantity  of 
'matter  capable  of  producing  such  an  efiect,  I  conceive  that  tbil 
substance,  next  to  detonating  silver,  is  the  most  violent  with  which 
we  are  acquainted. 

■  The  phenomena  which  i  have  described  are  doubtless  entitled  to 
a  morenccurate  esaminatioQ,  and  I  propose  to  study  them  nxse  in 
a  set  of  experiments  which  1  intend  to  undertake ;  hoping  that  iq 
the  mean  time  I  shall  receive  such  information  from  those  chemists 
who  are  iotereiiied  in  the  subject  as  will  enable  me  to  advance  fur- 
ther in  thai  inquiry. 

r.  S.  I  afterwards  tuund  a  more  convenient  mode  of  obtaining 
phosphuret  of  potash.  It  is  as  follows  ti— Form  a  saturated  solution 
of  potash  in '  water.  Add  pieces  of  phosphorus.  No  reciprocal 
action  takes  place  ;  but  when  highly  rectified  alcohol  is  added,  a 
lively  effervescence  immediately  takes  place,  and  proto-pbbaphureteij| 
hydrogen  gas  is  evolved  in  abiiiidance.  The  phosphorus  dissolve^ 
with  the  same  rapidity  at  the  commeocemeat  of  tlie  operation,  but 
mote  slotv'ly  afterwards.  The  phenomenon  does  not  proceed  from 
~  the  small  elevation  of  temperature  produced  by  the  mixture  of  ibt 
^OfdiQl  witii  the  water ;  fur  when  potash  and  phosphorus  are  hotted 
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together,  we  obtain  no  direct  combiDation  between  tbem;  but 
pboaphareted  hydrogea  gss  is  disengaged,  and  pfaoiphate  of  potaih 
remains  behind  in  die  liquid.  Hence  ihe  affinity  of  the  alcohol  ii 
indispennUe  to  produce  phosphuret  of  potash. 

The  aphrodisiac  property  well  known  to  belong  to  phosphorol^ia* 
duced  me  to  try  if  the  pnosfdinret  of  potash  possessed  the  samtf 
efiecta  on  animals;  and  my  fint  attempts  promised  complete 
success.  If  I  succeed  in  establishing  this  effect,  this  property  of 
phosphorus  may  be  taken  advantage  of,  without  being  eS^posed  to 
the  inconveniences  so  frequently  resulting  from  the  direct  use  of 
this  snbstance.  1  propose  to  publish  in  a  particular  memoir  the 
mann«-  of  administering  this  remedy  ;  the  precautions  requisite  to 
prevent  the  decomposition  of  the  phosphuret  of  potash  in  the 
itoQach,  and  to  add  the  cases  in'  which  it  has  been  employed  with 
Dwre  or  lets  raccess. 


Article   VII. 

On  the  Ventilation  of  Coal  Mines.    By  Lieut.  James  Meiizies,  of 
the  68th  (or  Durham)  Re^ment  of  Foot.    With  a  Plate. 

(To  Dr.  Thomson.) 

DEAR  SIK,  frmeatlU-^a-liat,  Nav.  li,  1813. 

In  my  last  letter  I  hinted  to  you  that  I  had  for  some  time  back 
been  endeavouring  to  arrange  what  I  conceived  m^ht  be  an  im- 
provement in  the  ventilation  of  coal-mines ;  and  that  I  had  been 
wterrupted  by  the  arrival  of  a  Gentleman,  who,  It  was  said,  had  a 
new  system  of  ventilation  to  ofier,  which  possessed  the  decided  ad- 
tiintage  of  having  been  alreatiy  tried  in  the  Staffordshire  minea  mth 
good  effect. 

'  I  have  now  learned  tliat  his  plans  of  ventilation  have  bees  re- 
jected ;  that  two  other  plans  irere  deliberated  upon  at  the  same 
time,  one  of  which  had  the  preference ;  but  whether  with  the  in.< 
teation  of  adopting  it,  I  have  not  ascertained.  I  may  venture^ 
however,  to  predict  that  no  vew  plan  of  ventilation  will  take  place 
in  this  quarter  for  some  time  to  come. 

It  too  frequently  happens,  when  a  person  has  made,  or  fancies  he 
has  made,  a  discovery  of  so  much  importance  as  a  perfect  system  of 
,  ventilation  must  unquestionably  be,  that  he  also  fancies  it  to  be  so 
txtremely  i'mple  as  to  require  some  degree  of  secrecy,  lest  others 
should  take  advantage  of  it  to  his  detriment ;  and  at  the  same  time 
BO  extremely  perfect  that  little  more  is  requisite  than  to  stipulate 
upon  what  tei^ns  it  may  be  employed. 

However  Well  founded  these  ideas  may  be  in  particular  cases,  w 
jar  as  relates  to  the  ventilation  of  coal-mines  in  the  north  of  Eng- 
Ittid'  they  are  completely  .erroneous.    There  are  strong  deeply 
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rooted  prejudices  here,  of  mote  than  50  yeara  uadisturbed  growth, 
in  favour  of  the  existiog  system  of  ventilHtion,  which  the  influeoce 
of  no  individual,  be  his  genius  what  it  tnav,  can  ever  remove. 
These  prejudices  can  only  be  obviated  by  the  collected  force  o( 
public  opioioD.  The  public  has  at  lost  been  clearly  convinced  that 
the  present  system  of  Teutilatton  is  miserably  defective.  Whenevev 
it  shall  be  as  fully  satisfied  respecting  the  eflieacy  of  any  particular 
remedy,  that  remedy  must,  and  will,  he  applied.    There  can  be  do 

Suestion,  then,  that  those  persons  who  think  proper  to  conceal  their 
iscoverieson  (his  importaat  subject,  expose  themselves  to  the  most 
'  mortifying  disappointments,  by  rejecting,  or  by  neglecting  to  secure, 
assistance,  which,  when  given,  never  fails  to  effect  its  purpose. 

These  observations  may  be  illustrated  by  the  ciTcumstanees 
already  alluded  to.  We  find  that  two  or  three  plans  of  ventUalioa 
have  been  formed,  and  kept  secret;  that  two  have  been  rejected} 
and  that  one  has  received  that  cold,  doubtful  sort  of  approbation, 
which  a  equal  to,  if  not  worse  than,  contempt.  Let  us  hope  that 
this  example  will  induce  every  petson  who  has  turned  his  thoughts 
to  the  subject  of  ventilation  to  come  forward,  and  lay  before  the 
public,  without  hesitation  or  reserve,  every  thing  which  he  may 
conceive  likely  to  prevent  the  recurrence  of  those  tremendous  acci- 
dents, the  frequency  of  which  more  than  sufficiently  proves  that 
rscarcely  any  Tiew  system  of  ventilation  can  be  more  destructive  of 
human  life  than  tlie  old. 

Under  these  impressions,  I  propose,  if  you  can  spare  so  much 
room  in  your  Journal,  to  lay  before  your  readers  the  outlines  of  a 
plan  of  ventilation,  the  arrangemeat  of  which  has  for  a  considerable 
.  time  hack  occupied  my  leisure  time,  until  it  was  interrupted,  as  [ 
have  already  stated,  by  the  hope  of  seeing  a  remedy  imme^atetjr 
applied :  I  say  arTonsement,  for  I  am  not  sure  that  I  shall  have 
much  claim  to  invention, — certainly  none  at  all  to  discovery. 

My  plan  is  constructed  upon  two  fundamental  principles,  or  welt- 
ascertained  facts.  The  first  of  these,  viz.  the  dip  or  deelinalionfrom 
the  hor'msntal  line  of  alt  the  ^tiata  of  which  the  crust  of  the  globe 
is  composed,  is  mentioned  by  every  author  who  has  written  oit 
mineralogy. '  It  is,  indeed,  the  leading  fact  of  the  science,  upon 
wliich  numerous  practical  operations  depend ;  though  there  are  none 
of  more  importance  than  the  additional  one,  wliich  it  is  hc^ied  may 
be  founded  upon  its  application,  as  a  prtnc^ile,  to  veniitation. 

In  a  small  work,  published  here  in  1809,  by  Mr.  Westgarth 
Forster,  entitled,  A  Treatise  on  a  Section  of  the  Strata  commencing 
near  NeweaBtlerUpon-Tyne,  &c.  the  author  begins  by  describing 
the  stratification  of  coal :  and  as  this  description  contains  almost  all 
that  is  necessary  to  be  known,  so  far  as  relates  to  the  present  pur- 
pose, it  will  be  proper  to  extract  and  connect  such  parts  of  it  as 
may  a^^ist  in  giving  your  readers  a  clear  idea  of  the  facts. 

At  p.  !),  he  begins  by  explaining  '^  the  term  slroia  is  natural 
history  "  to  aigniiy  "  the  several  beds  or  layers  of  stone,  or  variovs 
substances,  whereof  -the  solid  parts,  of  the  earth  are  composeiL 
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These  stnU  consiit  of  various  kinds  of  matter,  as  fireb-stone,  lime- 
stone,  iodurated  clay,  coalf  &c.  and  are  disposed  in  beds  or  layers, 
the  under  surikce  of  one  bearing  aguinst,  or  lying  upon,  the  upper 
surface  of  the  inferior  stratum,  which  last  lies  or  bears  against  the 
nest  below  ins  similar  matiner.  Somi  of  these  strata  are  of  con- 
tiideraUe  thickness,  being  often  found  from  60  to  100  feet,  or  up- 
wards-(nearly  uniform)  from  the  upper  to  the  under  sorfaee," 
.  At  p.  1 1 ,  he  goes  on  to  say  that  "  a  scam  or  bed  of  coal  is  a  real 
stratum,  which  is  found  to  be  fully  as  regular  as  any  of  those  other 
concomitant  strata  fcmnd  in  the  coal-field,  lying  alMve  and  below  the 
coa) ;  or,  indeed,  of  any  other  of  the  various  strata  which  compose 
the  superficies  <^  our  globe. 

^  'I^iere  are  in  many  «iel  countries,  and  in  many  coal-fields,  a 
considerable  number  of  strata  or  beds  of  coal,  of  various  qualities 
and  thickness,  placed  slraltim  super  stratum,  with  a  great  variety  of 
other  strata  interposed  between  them ;  and  sometimes  different 
strata,  or  seams  of  coal,  are  so  near  to  one  another,  that  two,  lhree> 
'  or  more  of  them,  are  cut  through,  and  worked  in  one  pit. 

"  Every  stratum  of  coal  has  some  degree  of  declivity  or  slope, 
leather  with  a  longitudinal  bearing;  and  it  stretches  as  for  every 
way  as  other  strata  which  accompany  it. 

"  The  strata  are  seldom  or  never  found  to  lie  in  a  true  horizontal 
situation,  but  gei^erally  have  an  inclinatioa  or  descent,  called  the 
dip,  to  some  particular  part  of  the  huizon.  If  this  inclination  be 
to  the  eastward,  it  is  called  an  east  dip,  and  a  west  rise:  and,  ac- 
cording to  the  point  of  the  compass  to  which  the  dip  inclines,  is  the 
denomination.  The  ascent,  or  rise,  is  to  the  contrary  point.  This 
iadibation,  or  dip,  of  the  strata,  is  found  to  hold  every  where.  Iti 
some  places  it  varies  very  little  from  the  level;  in  others,  vtry  ceii- 
■ideraUy ;  and,  iti  some,  so  much  as  to  be  nearly  vertieal. 

"  But  whatever  degree  of  inclination  the  strata  ha\'e  to  the 
horizon,  if  not  intercepted  by  dykes,  hitches,  or  trouhles,  they  are 
always  found  to  lie  in  the  regular  manner  first  mentioned.  They 
generally  continue  upon  one  uniform  dip  until  they  are  broken  or, 
disordered  by  a  dyke,  a  hitch,  or  a  trouble.  If  the  strata  have  an 
east  dip,  they  may,  by  the  intervention  of  a  dyke,  have  on  the  other 
side  an  east  nke,  whieli  is  a  west  dip ;  and  in  general  any  Mnsider- 
able  attention  in  the  dip  is  never  met  with  unleas  occasioned  by  the 
circumstances  last  mentioneil. 

"  Every  striatum  in  a  whole  range,  or  class,  or  coal-Beld,  is  spread 
out  to  a  vast  extent  in  an  inclining  plarw,  suppose  of  a  mile,  or  of 
■eVeral  miles  square,  Vikt  an  inclining  field,  or  foce  of  a  country.  A 
dead  level  line  drawn  through  that  ittctining  plane  is  called  the 
bearing  of  the  strata ;  and  another  line,  drawn  right  across  the 
dead  level  line,  or  bearing,  is  called  the- <^/(tiif^  of  ike  strata,  or 
the^  and  rise  of  the  strata.  In  general  we  can  see  but  a  very 
Uttle  way  from  the  rise  to  the  dip,  or  along  the  line  of  declivity  of 
die  strata,  because  the  strata  soon  dip  down  out  of  our  sight,  and 
geoerdly  a  great  number  of  other  stram  come  on  above  them*  fint, 
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OR  the  coDtiary,  yre  ca<i  Eometimes  trace  tbe  sal&e  iiidivtdtnl  stratum, 
or  nuniber  of  strata,  along  ihe  surface,  or  dead  level  tine^  for  seven! 
miles;  and,,  therefore)  we  may  [Hoperly  call  this  the  kmgitudioal 
}iap  of  bearing. 

^'  From  these  observations  it  appears  that  every  individual  atnttum 
in  the  whole  section  keeps  its  fUtion  where  you  see  it  placed;  and 
that  it  spieads  as  wide,  aod  stretches  as  far,  as  aoy  of  those  which 
•re  placed  above  and  below  it,  which,  perhaps,  may  be  for  several 
miles  every  way." 

^'  The  stratum  which  is  placed  immediately  abofve  the  seam  of 
coal  is  properly  called  the  roof  of  the  coal ;  and  the  alraluni  which 
is  placed  immediately  betow  a  seam  of  coal  is  with  equal  propriety 
.  called  the  pavetaml  of  the  coal.  Now  these  three,  that  is,  the 
stratum  of  coal,  its  roof,  audits  pavement,  with  tbe  other  cooco* 
mitaqt  strata. lying  above  and  below  them,  always  preserve  their 
■stations  and  parallelism ;  that  is,  they  are  all  stretched  oot,  and 
spread  one  above  another,  upon  the  fame  inclining  plane ;  xnd  they 
nave  the  same  lines  of  bearing  and  declivity." 

To  the  foregoing  may  be  added,  as  enleriog  a  little  more  into 
detail,  the  following  j^sage  from  the  Edinburgh  Encyclopedia, 
vol.  vi.  part  2d,  under  the  article  Coal:— 

"  Coals,  with  tli'eir  various  accoonpaRying  liai  parallel  str^a,  are 
found  lying  io  every  inclination  to  the  borizon.  Some  of  them  are 
Tertical,  others  nearly  borizoatal,  but  never  absolutely  so,  to  any 
considerable  extent,  Tbe  most  common  4H>  '^  declbmtim,  is  from 
\in&  to  \ia  20." 

From  the  description  just,  quoted,  your  readers  will  probably 
be  able  to  acquire  a  conect  notion  of  the  general  position  of  the 
coal  strata ;  and  in  order  to  fOTm  a  tolerably  precise  idea  of  a 
coal-mine  in  this  neighbourhood,  before  it  has  been  t^iened,  they 
have  only  to  suppose  a  portion  of  this  inclining  stratum  of  coal  to  be 
*'  spread  opt  like  the  face  of  a  country,"  to  the  extent  of  1200 
yards  square ;  that  it  is  six  feet  thick  Aron^  the  "  roof  to  tbe  pave-r 
ment;''  that  it  dips  to  the  south-east,  consequeatly  rises  to  the 
north-west;  and,  lurther,  that  the  south-eastern  side  of  this  sup- 
posed squar^  of  1200  yards  is  90  fathoms,  or  180  yardsin  peipen- 
dicu)ar  depth,  while  the  porth -western  side,  is  only  80  yards  b^ow 
the  general  surface  pf  Yhe  country.  This  is  taking  tbe.  dip  at  the 
rate  of  1  in  12,  nearly  the  mean  of  the  extremes  quoted  fropa  the 
Encyclqwdia,  and  whiph  will  be  found  to  correapood  with  t|ie  dip 
pf  several  collieries  nov  lyorking. 

Having  thus  exliibited  a  field,  ilnttam,  or  seam  of  coal,  in  its 
extent  and  position  in  the  bowels  of  the  <arth,  it  is  necnsary  t6 
state,  Ipr  the  information  of  such  as  are  not  much  cocwrSant  iti  tbe 
fietallf  flf  coal-mining,  that  there  are  many  very  formidable  tA*- 
staclea  to  be  encpuntered  and  obviated,  before  it  be  brought  to  the 
surface  froin  such,  a  depth.  The  sinking  a  shaft,  or  pit,  ]  80  yihls 
in  depth,  chiefly  througii  rocks,  many  of  whicn  are  of  the  hardeaC 
{It^iptioiv  ought  ^m  to  an  uniofonBed  penon  to  be  the  (jtiocipal 
,  (J 
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difficulty.  To  the  ptoprietof^  of  the  miM  it  is  Indeed  a  fflast  seriouB 
one.  Tbe  expense  is  enormous,  and  nccess,  after  all,  uneertaiD/ 
This  difficulty,  however,  nsta  here:  the  coal  can  be  got  at  wit  It 
Itltle,  if  any,  danger  to  the  lives  of  the  peisone  cmpioj'ol  in  find- 
ing it. 

Obstacles  of  a  veiy  different  nature  are  met  with  whbn  the  0O1I 
is  found ;  they  are  generally  in  attendance,  and  cotomoDly  present 
tliemselves  along  with  it.  Pliese  consist  of  water,  whieh  mast  be 
extracted  as  fast  as  it  comes  in  :  of  two  kinds  of  mr,  one  of  which,: 
if  inhaled,  instantly  suffocates,  from  which  deadly  property  it  haa 
obtained  from  the  miners  the  significBnt  name  of  choak  damp.  By 
chemists  it  is  known  to  be  carbonic  acid  gas.  The  other  kind  of  air' 
possesses  destructive  powers  far  more  extensive.  This  formidable 
compound  in  certain  circumstances  takes  fire  at  the  flame  of  the 
miner's  candle,  and  explodes  with  such  irresistible  ff^K  as  to  dash 
in  pieces  men,  horses,  waj^ns,  or  whatever  n»y  happen  to  be  within ' 
its  range,  which  not  unfrequently  extends  through  all  the  workings 
irf  the  mine. 

This  terrible  enemy  to  rainars  is  called  by  them  jfre-rfam;* ;  above 
ground,  it  is  comnonly  called  fcod  ah,  which  term,  it  may  be  re- ' 
marked,  is  extended  to  all  sorts  of  air  which  are  known  to  be  Boxioua 
OT  fatal.  By  diemists  this  air  is  termed  carlmreted  hydrogen  gas. 
How  it  is  generated  has  but  Httle  reference  to  the  ^ject  of  this 
paper.  It  is  sufficient  to  observe,  that  it  is  found  in  the  workings, 
or  cavities  left  by  tbe  workmen  in  bringiog  out  the  coal  5  that,  if 
not  removed,  it  gradually,  and  sometimes  rapidly,  accumulates ;  and 
that  its  firing  has  often  produced  most  deplorable  effects. 

Tills  fire-damp,  foul  air,  or  carbureted  hydrogen  gas,  has  been- 
examined  by  philosophers;  and  its  distingnishing  properties  bare' 
been  ascertained  by  experiment.  The  most  striking  of  these,  vfe, 
inflammaUlity,  is  found  to  be  restricted  to  certain  conditions^  One 
is,  that  atmospheric,  or  common  air,  must  be  present ;  othenvise  it 
will  not  take  nre  at  all.  Another,  that,  tliougn  it  will  htm  in  open 
air  when  lighted,  as  we  see  in  gas  lights,  yet  it  will  not  explode' 
unless  it  amounts  to  Tij-th  part  of  the  bulk  of  rommoa  air,  with 
wlitch  it  must  also  be  confined  in  some  ffay,  so  as  to  be  under  coni' 
pression. 

Another  property  of  this  air  is  no  less  remarkable;  and  that  is  its 
levitif,  or  comparative  Ughtttess.  It  is  among  the  lightest  of  atl^ 
known  ssbstances.  Any  bulk  of  it  has  only  about  half  the  weight 
of  an  equal  bulk  of  common  air.  Hence  its  tendency  to  ascend, 
or  rather  to  be  forced  upwards,  by  the  pressure  of  the  ^mosphere; 
as  B  cork,  when  placed  at  the  bottom  of  h  vessel  of  water,  is  forced 
upwards  by  the  superior  weight  and  [»essure  of  the  lumninding 
fluid,  • 

Tin's  proper^  was  lately  exemplified  in  tbe  ascent  of  Mr.  Sadler's 
balloon  from  Newcastle,  which  was  filled  with  a  gas  nearly  of  the' 
■ame  qualities  as  that  which  infests  more  or  less  the  coHieriet  in  tbe- 
ji«ig1ibonrbood. 
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,  But  thii  pecQliaritj  was  doubtless  impressed  on  this  substance  for 
other  and  more  important  purposes.  It  presents  itself  as  the  meaos 
of  getting  rid  of  the  gas  in  situations  where  it  is  evolved,  or  accu- 
mulated in.  dangerous  quantities ;  and  with  the  intention  of  assun'ang 
this  striking  property  of  inSammable  air  as  a  fundamental  principle 
ifi  ventilation,  it  is  necessary  to  adduce  some  evidence  io  support  of 
what  has  already  been  said  concerning  it. 
'  la  the  Annals  of  Pkilosopliy  for  the  mtmth  of  June,  1814,  at 
p.  435,  the  following  passages  occur: — 

"  1  wish  the  pn^irietors  of  coiil-mines  would  turn  their  attention 
to  some  circumstancea  which,  if  duly  attended  to,  would  enable 
t'lem  completely  to  pilt  an  end  to  the  disastrous  effects  of  esplo- 
sions  of  fire-damp  in  their  mines.  These  circumstances  are  the 
following: — 1,  £xpIosiAns  of  fire-damp  are  confined  to  deep 
coal-mines,  and  never  happen  in  those  at  no  great  distance  from 
the  surface  of  the  ground.  Thus  nobody  ever  heard  of  sjch  esplo- 
sions  in  the  neighbourhood  of  Edinburgh  or  Glasgow  ;  but  about 
BorrowstoDess,  where  the  mines  are  deep,  they  occur  as  well  as  Iq 
England.  2.  The  ^cific  gravity  of  carbuieted  hydrogen  gas  is 
only  0*555,  ora  very  little  more  than  one-half  of  the  specific  gravity 
of  comtoon  air.  A.  If  you  let  go  ever  so  much  carbureted  hydrogen 
g^  in  a  room  with  an  aperture  at  the  roof,  and  examine  the  air  of 
the  room  half  an  hour  after,  no  traces  of  the  carbureted  hydjogea 
will  be  detected.  4.  Carbureted  hydrogen  ivill  not  explode  unless  it 
amounts  to  .^th  of  the  bulk  of  the  pommoo  air  with  which  it  u 
mixed.  The  unavoidable  conclusion  from  these  facts  is,  that  if  the 
fire-damp  accumulates  in  coal-mines  so  as  to  explode,  it  is  only 
because  circumstances  prevent  it  from  making  its  escape  with  suffi- 
cieiit  rapidity.  Hence  it  follows  that  the  defect  lies  in  the  mode  at 
pr^nt  employed  to  ventilate  coal-mines;  and  that  if  the  mines 
were  ventilated  according  to  the  well-kaowD  principles  of  hydrau- 
lics, no  explosions  would  ever  take  place. 

"  To  prevent  the  evolutiop  of  fire-damp  I  conceive  to  be  impos- 
.sible ;  to  attempt  to  destroy  it  when  formed,  as  has  t>een  sometimes 
|«t^xised,  is  quite  absurd ;  hut  allow  it  to  make  its  escape,  from  the 
mine  without  obstruction,  afid  it  will  occasion  no  inconveDience 
whatever." 

Having  so  far  explained  the  [mnciples  to  be  employed,  it  now 
remains  to  show  how  they  may  be  combined,  so  as  to  secure  their 
constant  operation  in  "  letting  "  the  fire-damp  "  escape  with  suffi- 
cient rapidity,"  and  "  without  obstruction." 

.  Keferring,  then,  to  the  description  of  the  strata  already  given, 
your  readera  will  readily  perceive  that  Fig.  1,  Plate  XLVII,,  ia 
intended  to  represent  a  perpendicular  section  of  a  field  of  coal  in 
a  the  direction  of  ibe  dip  and  rise,  in  which  B,  C,  D,  show  pretty 
nearly  the  directioq  of  the  inclining  stratum  of  coal,  though-  the 
thickness  is  enlarged  beyond  its  due  proportion,  on  account  of  the 
smalloess  of  the  scale. 

A  represents  it  pit,  or  shaft,  sunk  to  the  coal  on  jts  south-eaEtem^ 
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or  lower  edge,  which  shaft  is  180  wds  io  depth.  B  is  another 
shaft,  distant  1200  yards  from  A,  which,  is  also  sunk  to  the  coal  on 
ija  hish^,  or  nortb-weitem,  side.  If  the  coal  be  supposed  to  rise 
from  B  to  D  at  the  rate  of  one  ^ard  io  twelve,  then  D  must  be  lOO 
yards  higher  than  B ;  consequently  the  depth  of  the  shaft,  E,  £eo» 
the  surface  will  be  80  yards. 

'  It  has  already  been  observed  that  it  is  possible  to  sink  pits  to  these 
«  to  greater  depths,  without  danger  to  the  lives  of  the  workmen. 
It  is  now  to  be  added  tliat  it  is  also  possible  to  open  a  communica- 
tion below  ground,  between  pits  situated  at  considerable  distances 
from  each  other ;  aud  that  when  two  or  more  pits  are  sunk  for  one 
nine,  the  first  operaiion  is  to  open  such  a  communication. 
,  Let  it  be  supposed,  then,  that  a  communication  between  the 
^bafts  A  and  E  has  been  opened  in  the  usual  way,  by  dicing  ^ 
passage  through  the  coal  from  B  to  D.  The  whole  passage.  A,  B, 
C,  D,  £,  will  then  resemble  a  tube,  of  which  the  twd  divisions, 
A,  B,  and  E,  D,  are  perpendicular  to  the  horizon,  and  of  which  (he 
middle  pari,  B,  C,  D,  has  a  considerable  angle  of  declinatiOQ 
from  it. 

It  would  seem  to  be  evident,  i  priori,  that  a  current  of  air,  if  it 
sliould  move  at  alt,  without  mechanical  impulse,  would  proceed,  io- 
a  tube  of  this  form,  and  in  this  position,  from  A  to  £,  and  not  ^ 
from  £  to  A  ;  but  this  may  easily  be  subjected  to  experiment. 
.  1.  Let  a  tube  be  constructed  of  any  material  which  conducts  beat 
slowly,  as  glass,  for  instance.  Let  it  be  made  exactly  of  the  f<nin' 
represented  in  Fig.  1,  and  placed  precisely  in. the  same  pcaitiwi 
wrth  respect  to  the  horizon.  .Let  heat  be  applied  to  any  part  of  the 
middle  diviswD,  B,  C,  D,  by  the  flame  of  a  lamp,  or  otherwise,  and 
,  a  circulation  of  air  will  commence,  and  proceed  from  A  to  E, 
which  may  be  made  evident  by  placing  a  little  down  of  featheis 
over  each  opening  of  tEe  tube ;  the  ascending  air  will  carry  it 
upward  from  E,  while  the  descending  current  will  press  it  downward 
into  A.  2.  Let  the  tube  be  tilled  with  carbureted  hydrogen  gas,  or 
fire-damp.  The  same  efiecti  will  follow,  without  the  application  of 
beat,  or  of  any  mechanical  impulse  whatever.  Apply  heat,  aa 
before,  and  it  will  increase  the  rapidity  of  the  current.  3.  Fill  the 
tube  with  any  proportions,  equal  or  unequal,  of  fire-damp  and 
common  air :  the  current  will  still  take  the  same  direction,  and  wilL 
■till  be  quickened  by  the  application  of  heat. 
.  These  are  all  the  cases' that  can  possibly  occuij  involving  the 
chances  of  danger  from  inflammation,  or  explosion,  in  the  pavsage 
At  B,  C,  Df  El,  considered  as  the  first  openings  of  a  coal-mine ;  for 
this  passage  must  either  be  filled  with  common  air,  with  fire-damp, 
or  with  certain  proportions  of  each  with  the  other.  But  with 
whichever  of  these  kinds  or  mixtures  of  air  it  may  be  fillet),  it  mtjut-. 
circulalei  bat»use,  first,  the  temperature  b  known  to  be  iu  general 
higher  below  ground  than  at  the  surface,  which  would  b^in  the' 
circulation;  and,  secondly,  because  B,  bebg  100  yards  deeper- 
tl^ap  D,  would  corUinuf  it  in  the.direciiioDC,  0}£>  -  --  '• 
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3«  long^  tben^  M  tbert  ia  only  the  pnssage  B,  C,  D,  behveen  the 
two  sbaftB,  the  VentilatioD  of  this  pasage  is  aa  operation  of  ^tA 
MiaplicHy ;  but  tbtl  passage  \%  ooly  the  base  line,  as  it  may  be  called, 
from  whocb  numerous  excavations  are. to  proceed  in  diiferent  <lii«c- 
tfODl,  a>  far  as  tbe  right  of  working  exteodi,  or  as  far  as  it  may  be 
possible  to  carry  them  with  safely.  Hence  it  is  obvious  that,  as  the 
space  thus  hollowed-  out  below  ground  enlarges,  the  atmos|^ieric 
CHrrent  Qught  to  flow  through  ereiy  part  of  the  workings,  to  enable 
the  workmen  to  breathe,  to  supply  air  ht  the  necessary  quantity  of 
Ught,  nod  to  prevent  the  ftre-oamp  from  (tagnating  in  dangeroar 
quantities. 

To  give  your  readers  an  idee  of  the  mode  in  which  this  m^  be 
flBbcted,  Fig.  fi  represents  a  ground  plan  of  the  cual-field,  of  which 
Fig.  1  is  a  perpendicalar  section.  In  this  figure,  B  is  the  downcast^ 
ot  lower  shaft ;  D*  the  upcast,  or  higher  shaft ;  and  C,  the  {ussage 
connecting  them,  as  already  shown  in  Fig.  L.  The  shaded  rhom- 
boidal  figures  are  the^i^WiOr  masses  of  solid  coat,  left  standing  ta 
support  the  roof;  and  (he  parallel  and  (Clique  openings  between  the 
pillars  are  the  workings,  or  excavations,  left  empty  by  removing  the 
etm} ;  end  through,  which  an  adequate  supply  of  «tmosphertc  air 
Ipust  be  constaotLy  directed,  to  ensure  tbe  safety  of  the  mine. 

.  Jt  is  a  fact  well  koowti,  and  particularly  by  mincFS,  that  the  cur- 
rent of  atiiKBf^ eric  air  Id  a  mine  will,  when  unobstructed,  always- 
tebe  the  iDQst  direct  passages  it  can  find,  from  its  entrance  to  its 
(Wtlet.  Hence  tbe  ditecticm  of  this  current  when  introduced  at  B, 
the  downeast  shaft,  would  be  along  the  passage  C,  to  the  upcast 
«iiaft  at  D.  Tliis,  however,  would  nut  answer  the  purpose  of  ven- 
tilating the  other  parts  nf  tbe  mine ;  but  if  we  stop  the  passage  O 
at  or  near  to  the  shaft  B,  we  shall  turn  the  current  into  the  two 
Dent  passages,,  e,  e,  on  each  side  of  B.  If  we  want  to  carry  it 
further,  it  is  only,  necessary  to  stop  the  passages,  e,  e,  and  then  will  it' 
proceed  ia  the  next  pessages,  J',f,  and  so  on,  by  similar  means,  to' 
■  tbe  extremttieH  of  tlie  workings,  g,  g.  To  distribute  this  current 
equally  the  ahaftB  may  be  divided. by  a  partition  across  it ;  but  in 
practice  it  will  be  finind  to  divide  itself  accurately,  in  proportion  to 
the  dcntand  opened  for  it. 

It  ia  not,  hdwever,  to  be  uttdcrBtpod,  that  the  wkoleoi  the  cir-' 
oilatiog  current  iff  to  he  introduced  into,  anyone  passage^  unless  on' 
some  very  particular  occasions.  In  the  ordinary  circumstances  of' 
tbfl  miae,  it  must  faa  carefully  distributed  throi^h  ail  tbe  passages 
by  a  judicious  applieation  of-  stoppings ;  and  these  mmd  be  so  con- 
structed at  to  admitthe  tiecessary  su{^ly  of  air  ra  tbe  passages  in 
which  they  n»ybe;placri. 
.  ]|4othiiig  c8Ti>  tmswec  lo  well  £or  a  stepping  as  a  door,  bung  on- 
)iiagtSTfr(initherooft'SO  as  to  swing  freely  in^iher  direction,  and 
sbidsocd,.  tiiAtyiwhen  at  reatin  its  perpendicoJar  position,  it  may' 
a«<!iiratcly  sHilt  ttp  the  passage,  it  Is  obnausj.tbat  by  ppening  such 
^-doer  jnore-'or  Icsl,  thecirreht'of  air  through  the  passage  in  which 
ii  stands  may  be  xegalated.at  pleasure;  and  that  it  may  b»&xbdM 
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tbfl  ptJint  which  hu  been  fomi  to  RsUut  the  requkite  M|if>)]r.* 
These  doon,  or  stoppings,  may  be  made  of  light  materiBls,  m 
they  are  not  iotended  to  withsta&d  the  application  fA  any  consider- 
fijsle  force.  In  placing  them  there  is  oqI;^  ^xie  rule  to  be  observed,- 
whicli  is,  that  they  mustalwayi  be6x«din  the  lowO"  opentsg'of 
the  passage,  with  rward  to  the  genertl  dip  of  the  miae,  and  bot 
ID  any  higher  pan  of  it.  Stoppings  for  instance,  must  not  be  put 
into  the  ufioer  ends  of  the  pssugcs  h,  h,  but  into  the  lowcr-extra- 
nities,  as  in  the  similar  pasiagesi  i,  i.  While  these  preeautima 
are  attended  to,  the  stopping  can  never,  by  any  accident,  hecoiM 
the  means  of  accumulating  the  fire-daqip. 

Recollecting  then  the  rise  of  the  mine,  and  the  lerity  of  tbi 
fire<^Mip,  an  attentive  exiuninatioo  of  the  figure  will  (how,  that  if- 
the  stoppings  be  judiciously  placed,  the  passages  clear,  and  the 
shafts  open,  no  atmospheric  air,  much  less  it^mniable  air,  cu 
posdbly  stagnate,  or  accutnulate,  in  any  part  of  the  wwlangs.  U 
will  be  observed,  that  the  air,  in  this  mode  of  ventilation  is  rtetier. 
turned  down  the  slope,  aft^r  liaving  once  ascended  it;  but  that  it 
invariably  proceeds  upward  from  the  moment  it  begins  to  aseevd^ 
until  it  u  discharged  by  the  upcast  shaft  at  D.  It  will  also  be  evir 
dent,  thtit  the  circulating  ctirrent  is  perfectly  under  our  commaBdt 
and  that  the  whole,  or  any  sart  of  it,  may  be  excluded  iromi  or' 
adoaitted  into,  any  part  of  the  workings  at  pleasure. 

It  does  not  seem  necessary  to  lay  any  thing  more  in  nitutratkni 
of  the  general  princifdes  j  bat  it  ia  proper  to  notice  certain  circtmi- 
stances  which  may  occur  to  interrt^t  or  derange  their  (xieration. 

The  pusages  fd  a  mine  are  tre^Kttly  obstructed,  and  sometifma. 
entirely  Btq>pcd  up,  by  Mis  of  stones,  and  other  matters,  irom  Hot- 
roof;  when  this  happens,  an  acoimulation  of  fire-damp,  more  or. 
less  extensive,  must  unavoidaUy  take  place;  but,  in  tbe  mode  of 
working  and  ventilating,  which  k  is  the  object  of'  Uiis .  paper  to  ex-' 
plain,  the  limits  (rf  avSb.  accumulations  are  accurately  fixed.  l«t* 
It  be  supposed  for  instance,  that  a  iall  of  the  roof  has  ocourred  at 
KfCQ  as  to  shut  up  the  two  passages  1,1,  below  it.  It  is  divioui, 
that  the  firedamp  will  gradually  collect,  until  these  two  pnssagea 
are  filled  with  it  down  the  slope,  as  far  as  to  the  next  Oftmagt 
below :  but  wbemrcr  they  are  filled  so  &r,  tlie  accumulattOB  most 
stop;  beoBose,  ai  fast  as  new  supplies  of  fire-damp  arrive,. they- 
wiU  proceed  up  the  paasages,  tn,  m.  It  may  be  added,  that  th«: 
fire-damp,  having  so  many  other  passages  to  escape  by,  would,  in- 
ordinary circurastancei,  collect  very  slowly  briow  the  fkH.  at  K, 
and  thus,  afibrd  &  greater  chance  of  its  being  discovered  by  theparM 


•  It  i(  (o  be  observed  in  flutenTot  tbete  doon  U  Ihii  point,  that  fbey  are  t% 
open  dovn  (he  >1npF  t  and  that  the  rasteclngs  mul  beiKgbij  merely  luScient  1o' 
kepp  the  iaor  \a  Hi  proper  podtion,  BDd  to  g<Te  wn  m  u  (a  allow  itit  doQt  to-' 
ihuliiHthL-aeplwfilMDf  ^  iligbiAftTee  of  force.  TUlr  it^tf  •ffAituMly  A^ 
cannot,  produce  any  bad  eflefU,  oi  no  fire  damp  cod  Hccnoulate  eUber  ahouK^ 
below  tbem.  Tbe  ooljr  incooTeuieDce  will  l*e  a  lempourj  dcraiq;*aMt  «f  Oiff 
atBuepbtrle  ««nMi,'' 
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soD$  ai^nted  to  e^cplore  the  workings  fer  this  purpose,  before  the 
pBEsagei,  I,  I,  were  fully  charged. 

Such  an  accumulation  of  6re-d8inp,  however,  supposing  both 
passages  full,  though  very  iDconsiderable  when  compared  with 
what  frequently  takes  place  in  urines  ventilated  on  diSerent  prin- 
ciples, would  cenainly  be  fatal  to  the  mioer  who  should  heedlessly 
or  unfwtunately  set  it  on  6re.  But  it  is  probable  that  the  tiiischi^ 
would  not  extend  further.  Having  plenty  of  room  to  expand  in 
every  direction  without  meeting  with  resistance,  it  is  certain  that 
the  tbrce  of  stich  an  explosion  would  be  speedily  diminished,  and 
that,  at  a  very  short  distance,  it  would  be  perfectly  harmless.  Its 
inunediate  effects  would  be  confined  to  the  blowing  open  a  few  of 
die  slight  doors  which  might  be  nearest  to  it,  and  which  the  return 
of  the  air  would  shut  again  by  breaking  the  suspending  string  Or 
fssteiyng ;  and  its  ultimate  e&cts  would  only  amouitt  to  a  tem- 
porary derangement  (tf  the  atmospheric  currents  in  the  immediate 
Belabour  hood. 

The  evolution  of  fire-damp  in  mines  is  in  general  gradiul  and 
slow:  but  not  unfrequently  great  discharges  of  it  are  made  intu 
the  working,  from  what  are  called  blowers.  A  blower  is  a  fissure, 
or  soull  opening,  through  which  a  stream  of  fire-dHmp  rushes  intb 
the  mine,  ip  great  quantity,  and  with  considerable  noise;  as  if  the 
reservoir  from  which  it  comes  were  under  the  pressure  of  a  head  of 
vater,  which  may  in  some  instances  be  the  case.  Blowers  are  said 
in  general  to  proceed  from  the  roof,  but  are  sometimes  also  ob- 
served to  issue  from  the  floor  of  the  mine.  The  stream  of  gas 
istnet  from  a  blower  tn  much  less  quantity  after  it  has  blown  for 
aome  time  than  at  tbe  beginning;  and  is  generally  fouod  to  dinunish 
gradually,  until  it  ceases  altt^ether. 

'When  tbe  dbcharge  of  fire-damp  from  a  blower  is  so  targe  as  to 
be  dangerous,  there  is  no  choice  of  the  measures  to  bead<^ted;  as 
there  is  only  one  which  can  be  effectual,  and  that  is,  to  lead  the 
fire-damp  tbe  nearest  way  to  the  upcast  shaft.  This  may  be  done 
in  difierent  modes,  as  may  best  suit  the  circumstances  of  the  case. 
If,  for  instance,  a  dangerous  blower  issues  in  a  place  which  is  no 
common  thoroughfare,  as  at  N,  the  simplest  mode  of  directing  it 
to  the  upcast  shaft,  is  to  let  it  have  the  whole  passage  to  itself,  by 
diuttiDg  the  lateral  doors,  o,  o,  and  p,p,  oa  each  side,  -and  leaving 
aa  opening  in  the  lower  one  at  H,  to  admit  a  sufficient  supply  of 
air  to  float  the  products  of  the  blower  to  the  upcast  shaft. 

But  when  a  blower  occurs  in  a  part  of  the.  mine,  through  which 
it  ia  absolutely  necessary  to  puss,  and  that  frequently,  the  mode  of 
cure  ismorediSicult,  and  consequently  more  espensive. 

Let  Fig.  3  represent  a  section  of  a  passage,  io  which  a  blower, 
A,  issues  from  tne  roof,  and  has  formed  an  excavatitm  in  It.  To 
carry  off  the  fire-damp  as  fast  as  it  issues,  it  will  only  be  necessary 
to  6x  the  tube,  B,  along  the  roof  of  the  passage,  so  that  its  upright 
'  part,  C,  may  opeii  into  the  highest  part  of  the  eiccavatioa,  wtiich 
may' l>e  enlarged  and  dcepeuedibr  this  purpose,    t^e  other  end  of 
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the  tube  must  open  ioto  the  upca.it  shaft  ct  D*  We  have  alitady  . 
seen,  that,  whatever  kind  of  air  may  be  coBtaioed  in  a  Himilartube^ 
and  in  a  similar  position,  it  may  be  made  to  proceed  upwards,  hf 
the  application  of  heat.  In  this  ease,  however,  it  will  act  of  itsdr, 
but  will,  of  coune,  be  SKisted  by  heat,  which  may  be  applied  bj 
«irrounding  a  foot  or  two  of  it  with  boiling  water.  This  tube  may  . 
be  made  of  any  materials  which  may  be  supposed  to  answer  best,  aa 
cast-iron,  sheet-iron,  wood,  &c. ;  and  may  be  made  of  any  form^ 
flat,  square,  of  round.  If  made  of  thin  deal,  which  will  be 
cheapeet,  that  pan  of  it  which  will  be  immersed  ia  hot  water 
must  of  course  be  made  of  iron. 

The  occurrences  of  blls  from  the  roof,  and  of  blowers,  are  bjr 
hi  the  most  formidable  of  the  idislacles  which  can  happen  to  pre- 
tantor  to  hinder  (hia  system  of  ventilation  from  producing  its  fall 
eflects :  and  while  your  readers  are  estimating  the  probable  efficacy 
of  the  means  proposed  to  obviate  them,  it  is  proper  to  infonn 
them,  that  there  is  scarcely  any  staidard  of  comparison  to  measure 
it  by ;  that  these  obstacles  occur  under  the  present  system  of  vco- 
tilation  in  all  their  pernicious  force,  without  having  been  obviate^ 
or  even  sacceasfully  limited. 

Many  erf  your  readers  must,  by  this  time,  be  desirous,  (^  know- 
ing something  of  the  mode  of  ventilation  at  present  employed,  for 
die  purpose  of  comparing  it  with  the  system  which  is  here  pro- 
posed. And  it  happens  most  fortunately,  that  the  Ammh  ofPkilo~ 
sopky  will  fuToish  them  with  the  means  of  bo  doing.  At  page 
355,  vol.  i.,  of  tbe  Amials  of  Philoiophy,  they  will  find  a  most 
luminous  description,  (accompanied  by  a  plate)  of  the  workings  of 
the  Felling  colheiy,  on  the  25th  of  May,  1812,  on  which  day  tli« 
fire-damp  exploded,  hurrying,  under  most  awful  circumstances,  no' 
fewer  than  92  persons  into  eternity.  The  terrific  scene  cannot 
be  belter  described  than  in  the  words  of  the  humane  author. 
**  When,"  says  he,  "  the  air  has  proceeded  lazily  for  several  days 
through  a  colliery,  and  an  extensive  magazine  of  fire-damp  is  ig- 
nited in  the  wastes,  t|ien  the  wliole  mine  is  instantly  illuminate) 
with  the  most  brilliant  lightning — the  expanded  fluid  drives  before 
it  a  roaring  whirlwind  of  flaming  air,  which  tears  up  every  thing  id 
its  progress,  scorching  some  of  the  miners  to  a  cinder,  burying 
others  under  enormous  heaps  of  ruins  shaken  from  the  roof,  and, 
thundering  to  tlie  shafts,  wastes  its  volcanic  fury  in  a  discharge  of 
thick  clouds  of  coal  dust,  stones,  timber,  ani^  not  unfrequently, 
limhs  of  men  and  horses."t 

On  reference  to  this  narrative,  and  to  the  plate  by  which  it  19 
illustrated,  the  mode  of  ventilation  at  present  in  us:  will  fie  found 
correctljr  exhibited :  and  on  comparing  it  with  the  proposed  system^ 

.  >  At  it  will  not  again  ba  nec^iary  to  refer  fn  the  Sgatet,  il  ma;  hr  proper  ta 
My,  iknt  ibey  are  not  rtuulrncted  od  any  rrgular  >cale  of  proponioD)  bcM 
tKXtly  tatM^od  to  eivcidaU  tiwapiilicatfon  of  the  general  prtoclplrt,  ~ 

t  Pa^eg  of  tbeNMTULre,  andpateSVof  ilNXnuIf. 
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it  will  b«,  mtich  easier  to  fiad  tbe  points  wherein  tliey  iiSa  thma 
those  in  which  they  agree. 

It  will  be  perceived,  in  the  iirat  place,  that  the  workiDgs,  Instead 
of  being  oblique,  ar«  rectaogular :  and  it  will  immediately  occur, 
that  on  the  face  of  a  considerable  slope,  rectangular  workings  are 
almost  of  all  other  forms  the  most  likely  to  detain  a  portion  of  the 
£re-d«nip  in  the  lateral  braoe^es ;  while  oblique  workings  are  of  all 
others  the  roost  likely  to  let  it  pass  upwards.  It  will  next  be  ob- 
served, that  the  great  object  under  the  present  system  is  to  conveit 
the  whole  of  the  worldnga  into  a  tube,  which  winds  up  and  dowu 
tbe  slope  alternately :  &nd  which  is  terminated  at  one  end  by  tha 
downcast  shaft,  where  the  atmosphetic  air  enters,  and  at  the  other 
by  the  upcast  shaft,  where  it  is  discliaiged.  This  certainly  wean 
tin  appearance  of  great  simplicity,  aod  could  we  but  forget  the 
declination  of  the  strata,  and  the  levity  of  carbureted  hydrogen 
gas,  it  might  be  reckoned  an  adtnirable  cootrlvance.  Btit  neither 
the  Felling  colliery,  nor  perhaps  any  other,  b  a  dead  level :  on  ths 
coBtrary,  it  dips  at  the  rate  of*  one  yard  in  twelve,  a  declivity 
sufficient  lo  give  motion  to  a  loaded  waggoo,  which  in  its  deacent 
'drags  an  empty  one  up  the  inclined  plane,  thereby  saving  the  ex- 
pence  of  many  horses.  Taking  the  mean  length  of  these  woHiings 
to  be  500  yards.  In  the  direction  of  the  dip  and  rise,  the  astonishing 
fact  meets  ub,  that,  whatever  portion  of  ^re-damp  may  be  evolved 
in  any  one  passage,  it  must,  after  having  actually  ascended  125 
feet  perpendicular,  again  descend  as  many  feet ;  and  this  repeatedly, 
before  it  can  arrive  at  the  upcast  shaft.  What  are  the  consequences 
to  be  expected  from  this  preposterous  oppositbn  to  the  natural  ~ 
levity  of  fire-damp  ?  they  are  these  :  that  it  will  resist  being  carried 
down  tbe  slope^  with  all  the  powers  of  doing  so  whh  which  nature 
has  furnished  it,  which  are  by  no  means  small ;  that,  though  a 
great  part  certainly  may,  and  must  descend,  yet  it  will  take  all 
flViportuDities  of  absconding  by  the  way  Into  the  lateral  openings'i 
that  a  part  of  it  will  always  lin^r  in  the  upper  ends  of  the  pas- 
laget,  and  in  many  4  corner  whence  it  cannot  he  dislodged;  that;' 
in  short,  it  will  accumvlatt  in  the  upper  parts  of  the  workings,  ajid 
that  it  may  be  expected  to  explode  there.  And  your  readers  will 
fMCordlngly  find,  that  the  fire-damp  in  the  FeHjng  coHieryaclnally 
ex|doded  in  the  precise  spot,  where,  from  tbe  innaeoce  and  com- 
binalioo  of  the  circuoistances  just  enumerated,  an  explD^n  was  M 
have  been  expected.  Is  another  proof  wanted  ?  a  melandioly  a^i 
is  at  hand.  Let  your  readers  refer  to  an  account  of  a  second 
«spk»ioa  in  the  same  colliery,  which  is  likewise  recorded  in 
the  Annals  of  Philosophy,  vol.  iii.  p.  1S2,  and  wlijch  cost  the 
\m9  at  03  peisons;  ana  they  wSI  find  that  the  fire-damp  again 

nt,  and  p  4i8,  Tot.  i.  f>f  ihe  ^naab.    To  nwlenttuid  thii 
UTative  pcifcclljr,  it  ii  atteumrj  to  labtlitBte  the  wari 
nlkital,  whicb  miut  kave  bewi  an  error  of  tke  f  nw, 
a»d  wUcb  bat  been  citgitd  into  Ike  ^«m^ 
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exploded  in  tbe  higher  part  of  the  workingi.  It  would  be  cnwl  to 
attach  blame,  to  the  persons  cODcerned  in  niMiagiDg  the  ctdllery 
where  these  fatal  erents  occurred.  We  are  mfbrmed  by  a  penon, 
whose  reraciiy  cannot  be  doubled,  "  that  thia  mine  was  considered 
by  tbe  workmen  «  model  of  perfection  in  the  purity  of  itg  air  and 
orderly  arrangements."  And  we  are  informed,  that,  at  the  time 
tbe  second  explosion  took  place,  "  the  current  -of  atmospheric  ak 
was  so  stroi^,  that  it  was  difficult  for  the  wwkmen  to  keev  thek 
candles  from  beidg  blown  out  by  it ; "  if,  however,  under  circum- 
atances  so  favouiabte,  end  under  careful  manafemeot,  such  fearful 
accidents  occur,  the  irresistible  conviction  flashes  upon  the  mind, 
that  the  existing  system  of  ventilation  must  be  radically  dcfecttre. 

Your  readers  on  a  careful  examination  of  the  plat)  of  the  Felliag 
eolliery,  will  observe,  that  tbe  workings  are  formed  into  a  aort  dl 
double  tube,  which  b  caHed  a  douhle  air  course,  ^fbey  nlll  like-  . 
wise  comprehend,  that  if  a  fiill  of  the  roof  should  shut  up  one  of 
the  branches  of  this  tube  near  tiie  upper  end  of  tbe  mine,  the  fire- 
damp must  rapidly  accumulate  in  the  choaked  passage,  while  the 
ventilatioD  would  proceed  as  usual  through  the  other.  Now,  ifwe 
suppose  this  pass^e  to  be  500  yards  in  length  from  the  dip  to  the 
rise,  six  feet  wide,  and  six  feet  high,  we  smU  have  a  m^azine  of 
fire-damp  contuning  at  least  2,000  cubic  yards.  So  much  for  the 
quantity  of  fire-damp  which  it  is  possible  may  accumulate  in  mines 
conducted  on  the  present  system. 

Having  thus  converted  the  workings  of  a  coal-mine  into  a  (abc» 
whether  single,  double,  or  treble ;  the  next  object  of  solicitude, 
under  the  present  system  of  veatiletion,  is,  to  strengthen  every 
pan  of  this  tube  as  much  as  possibte.  'For  this  purpose,  the  lateral 
opeoings  are  strongly  and  entirely  stiqiped.  In  die  Felling  ccdIieTT 
we  are  told,  "  that  tbe  stoppings  are  made  of  brick  and  lime,  ana 
are  further  strengthened  on  each  side  with  a  wall  of  stone."  Now, 
if  a  violent  explosion  of  fire-damp  should  occur  in  any  part  of  this 
stfongly  fortified  tube,  the  inevitable  consequences  must  b^,  that  if 
tbe  stoppings  stand  the  shock,  the  destructive  blast  must  vish  everf 
nmificationof  the  workings  before  it  can  get  to  either  of  the  shafts; 
and  if  the  stoppings  give  way,  that  those  personsj  whom  the  force 
of  tbe  explosion  could  not  therefore  reach,  must  be  cut  off  front 
tbe  possibility  of  escape.  "  But  this,"  says  Mr.  Hodgson,  speak' 
iog  of  explosion,  "  though  apparently  the  most  terrible^  is  not  tbt 
moit  destructive  effect  of  these  subterraneous  thuoderinss.  AH  th« 
-stoppings  and  trap-doors  of  the  mine  being  blown  down  by  the 
violence  of  the  concussion,  and  the  atmospheric  current  being  for 
a  short  time  entjrely  excluded  from  the  workings,  those  that  snr- 
vived  the  discharge  of  the  fire-damp  are  instantly  suffocate^  by  the 
after^-dimip,  which  immediately  fills  up  the  vacuum  caused  by  the 
explosion.  *  'I^ie  existing  system  is  therefore  placed  in  a  dilemma 
by  this  part  of  its  arrangements,  lirom  which  it  will  not  be  easily 
extricated.  In  the  meantime,  while  tlie  strength  of  stoppings  is 
considered  as  an  essential  principle  in  ventilation,  the  mioer  muA 
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keep  bi»  spirits  up  with  the  hopes  (too  often  fallacious  1)  that  explo- 
sions may  not  oftea  occur,  and  taat  when  they  do,  they  may,  be 
trifling ;  well  knowing,  that  if  a  sufficient  quantity  of  £re-dainp 
takes  fire,  he  must  be  blown  to  pieces  in  the  fiiat  instance,  or  suf* 
focated  in  the  second. 

.  The  results  then  of  the  comparison  which  has  been  thus  Jar  pur- 
nied  are :  I.  That  the  proposed  system  of  ventilation  aflbrds  to  the 
Sre-damp  every  tacility  of  making  its  escape.  2.  Having  so  many 
other  channels  to  escape  by,  it  will  take  a  considerable  time  to  col- 
lect, in  a  passage  which  may  be  accidentally  choaked.  S.  By 
limiting  the  fire-damp,  which  can  possibly  accumulate,  to  a  fised 
quantity,  we  necessarily  restrict  in  the  same  proportion  its  destruciive 
effects  if  it  should  explode.  4.  By  afibrding  to  this  limiied  quan- 
tity of  fire-damp  a  free  passage  in  every  direction  when  it  acci- 
dentally  inSames,  we  prevent  it  from  extending  its  ravages  to 
distant  quarters  of  the  mine.  This  part  of  the  subject  may  be 
here  concluded  by  observing,  that  these  important  advantages  will 
be  in  vain  sought  for  in  examining  the  arrangements  of  the  existing, 
system  of  ventilation.  , 

Tliere  are  still  some  points,  the  discussion  of  which,  from  their 
tnticiiate  connexion  with  the  subject,  it  would  be  inconsistent  with 
the  objects  of  this  paper  to  omit.  After  liaving  descnbed  the  mode 
of  ventilating  the  Felling  colliery,  Mr.  Hodgson  goes  on  to  say, 
"  From  this  explanation  it  will  easily  be^rceived,  that  the  purity 
and  wholesomeness  of  a  coal-mine  has  no  reference  to  its  depth. 
Tliis  assertion  appears  to  have  been  made  without  due  consi delation. 
In  the  first  place,  it  is  not  attempted  to  be  sapported  by  facts,  but 
by  inconclusive  reasoning.  In  the  next  place,  it  is-at  variance  with 
numerous  facts  i  and  though  an  attempt  has  been  made  by  an  . 
'  anonymous  writer  in  the  Philosophical  Magazine,  to  erade  the 
application  of  these  facts,  this  writer  must  "  submit  to  be  told," 
(as  he  phrases  it,)  that  evidence  of  this  kind  can  never  be  super- 
seded by  any  species  of  reasoning,  while  the  facts  themselves  are 
unassatled. 

From  the  constitution  of  carbureted  hydrogen  gas,  it  is  evident,' 
that  we  cannot  retain  it  at  the  surface  of  the  earth,  much  less  a^ 
any  considerable  depth  below  that  surface,  but  by  absolute  force; 
hence  this  gas  can  never  exist  in  a  coal-mine^  but  in  a  state  dl 
compression,  more  or  less  forcible,  from  the  moment  it  is  evolved^ 
until,  it  is  liberated  by  ascending  into  the  atmosphere.  But  we 
know  that  atmospheric  pressure  increases  as  we  descend  below  thft 
aarface  of  the  earth,  in  the  same  proportion  as  it  diminishes  when 
w«  ascend  above  it.  The  degree  of  compression  in  which  fire- 
damp is  held  below  ground  must,  therefore,  be  regulated  by  the 
depth  q(  the  mine.  But  we  also  know,  that  compression  is  one  of 
the  principal  conditions  of  explosion,  and  that  the  more  forcible 
the  compression,  the  more  violent  the  explosion,  and  vice  varsS* 
Another  remarkable  fact,  but  well  established,  is,  "  that  the 
working  of  a  colliery  are  often  inaccessible  with  candles  near  tba, 
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downcast  pit,  called  the  Jirsl  of  the  air ;  while  they  may  be  safely 
entered  with  any  description  of  lights  near  the  upcast  pit,  called 
the  last  of  ike  air,*  The  firat  of  the  air  is  the  most  dense,  and  as 
fluids  are  known  to  propagate  pressure  equally  in  every  direction,  it 
communicates  its  own  degree  of  density  to  the  fire-damp,  with 
which  it  may  meet  in  the  neighbourhood  of  the  downcast  pit,  thus 
iiilfiinng  one  of  the- conditions  of  explosion.  This  density  will 
diminish  as  the  mixture  rises  to  the  upcast  shaft ;  it  will  also  be 
diminished  by  the  increase  of  temperature  which  it  will  gradually 
acquire  by  the  way,  and  the  air  will  consequently  he  deprived  la  a 
correspondiug  degree  of  the  property  of  exploding.  Until  these, 
and  other  liicts,  can  be  otherwise  explained,  it  may  be  taken  fbt 
granted,  that  the  deepest  part  of  a  coal-mine,  or  that  part  of  it 
where  the  inflammable  mixture  is  mnre  forcibly  compressed,  is  the 
most  dangerous,  and  that  of  any  number  of  mines,  of  unequal 
depths,  afibrding  the  same  quantities  of  fire-damp,  the  deepest 
must  be  the  most  dangerous.  This  discussion  may  close  here,  with 
a  quotation  ^m  a  memoir  by  Grotthuss,  which  appeared  in  the 
Annates  de  Chimie,  for  April,  1812.  It  is  peculiarly  applicable, 
and  may  help  to  deter  anonymous '  writers  from  hazarding  unsup- 
ported opinions  on  the  subject.  Having,  by  the  most  satisftctory 
experiments  ascertained  the  foct,  that  gaseous  mixtures  arc  more 
or  less  inflamtnable  as  the  pressure  upon  them  varies;  "  D'apr^ 
cela,"  says  he  (page  41,)  "  ilesttres  possible,  qn'aufbnddesmine^ 
de  sel  a.  Cracovie,  a  Amsterdam,  on  dans  un  autre  vllle  basse,  ua 
melange  gazeux  pourrall  eire  eufiamm^,  tandis  qu'il  ne  serait  plus 
inSammable,  dans  une  ville  tres-elev^  comme  a  Quito  dans  I'Ame- 
rique  Meridiooale." 

There  is  yet  another  cause  of  compression,  which  must  produce 
effects  proportioned  to  its  intensity  upon  every  species  of  air  which 
js  found  in  coal-mines.  This  Is  the  force,  by  which  the  current  of 
air  is  induced,  or  accelerated,  through  the  workings,  from  one  end 
of  a  mine  to  the  other ;  whether  by  exhaustion,  or  by  the  more 
common  mode  of  rarefiiction  by  the  application  of  heat.  Th^ 
variations  of  atmospheiic  compression  are  wholly  beyond  our  coa- 
troul;  but  it  seems  probable,  that  the  other  species  of  force  might 
be  so.  regulated  in  its  application,  as  to  balance  in  some  degree  the 
effects  of  those  variations.  When  the  barometer  sinks,  vast  quan- 
tttities  of  gas  are  liberated  from  every  perpendicular  fissure  in  the 
roof,  in  which  it  has  been  confined  by  the  superior  weight  of  the 
air. 

Were  the  downcast  shaft  occasionally  closed,  a  similar  effect 
would  follow,  from  the  Buspension  of  the  force  which  induces  the 
atmospheric  current  through  the  mine.  A  quantity  of  gas  pro- 
ponionate  to  the  degree  oi  force  which  lield  it  in  confinement, 
would  be  thus  set  at  liberty,  and  would  find  its  way  to  the  upper 

•  See  a  letler  by  Mr.  John  Buddie,  in  tbe  fir&t  lUport  at  the  Sodetj  for  pn- 
MDliDK  Accldenu  Id  Coal  Mines,  page  SO. 

Vol.  TO.  N- IV.  ■  U  ^,_,. Coogk 


298  On  ike  Feittilalion  of  Caal-Mines.  [April, 

part  of  the  workings.  The  shutting  of  the  downcast  shaft  for  one 
cjuiirter  of  an  hour  would  in  this  manner  clear  the  mine  from  a 
very  consider&ble  quantity  of  gas,  Tlie  exhausting  piinip  ought 
never  to  be  omitted  at  the  upcast  shaft;  vast  quantities  of  fire- 
damp miglit  be  e^itracted  by  it  wiien  tlie  downcast  shaft  is  shut ; 
every  stroke  would  extract  a  portion  of  the  ^as,  and  set  another 
portion  at  liberty  io  the  workings,  ready  to  be  swept  out  when  ibe 
atmospheric  current  is  again  introduced.  Tliese  operations,  regu- 
larly performed,  would  go  a  great  way  in  preventing  the  overwhelm- 
ing discharges  of  fire-damp,  which  occur  when  the  barometer  sud- 
denly sinks,  after  having  been  steady  for  some  time,  and  which 
arise,  not  from  an  increased  production  or  evolution  of  the  gas, 
hut  from  Its  sudden  liberation  from  confineraent.  It  ought  also  to  be 
deeply  impressed  on  the  minds  ol  viewers,  and  hy  them  on  the 
,  migds  oF  workmen,  to  take  care  that  no  unneeessiiry  holes  or  ex- 
cavations be  made  in  the  roof  of  the  mine.  The  collier  ought  to 
be  made  to  understand,  that  even  the  mark  of  his  pick  in  this  part 
will  contain,  and  retain,  a  portion  of  fire-damp,  ready  to  expand 
into  mischief  at  the  first  oj^rtunity. 

It  appears  from  Mr.  Salton's  experiment),  that  two  gases,  very 
considerably  different  in  their  specific  gravities,  as  oxygen  anJ 
hydrogen,  will  mix  when  confined  together  Id  a  close  vessel.  It 
occurs  to  me  tliat  advantage  might  be  taken  of  this  fact  in  ventila-  ' 
tion,  A  mine  might  be  shut  up  for  a  few  hours,  until  the  mixture 
were  completed.  By  then  turning  on  the  atmospheric  current,  the 
aerial  contents  of  the  workings  would  be  hurried  out  before  they 
had  time  to  commix:  which  would  have  the  effect  of  cleansing 
the  mine  of  an  enormous  quantity  of  infiammable  air.  Why 
'  should  not  operations  so  simple,  aim  so  highly  important,  be  exe- 
cuted on  Sundays,  whilelabour  of  other  kinds  is  suspended? 
-  From  what  has  been  said  your  readers  ^ill  readily  perceive  that 
the  power  of  complete  ventilation  has  a  certain  and  strongly  marked  ■ 
limit.  When,  after  every  power  of  increasing  the  supply,  or  of 
acceierating  the  progress  of  atmospheric  air,  has  been  ajiplicd,  the 
proportion  of  fire-damp  discharged  hy  the  upcast  shaft  amounts  to 
^i^th  part  of  the  whole  quantity  of  air  emitted  hy  it ;  the  ventilation 
of  that  mine  must  be  incomplete,  and  the  mine  dangerous  in  the 
same  degree.  With  due  precaution,  however,  it  may  still  con- 
tinue to  work,  as  allowance  must  be  made  for  the  effects  of  tempe- 
rature and  rarefaction  ;  and  because,  being  collected  from  distant 
quarters,  the  air  at  the  bottom  of  the  upcast  shaft  may  be  mixed  to 
the  dangerous  point,  while  the  other  parts  of  the  mine  may  be 
considerably  below  it.  This,  however,  is  a  vast  quantity  of  fire- 
damp,; more,  certainly,  than  is  constantly  disi^harged  hy  any  pit 
in  existence;  and  if  accidents  do  nevertheless  frequently  occur, 
long  before  tlie  whole  quantity  evolved  in  the  mineamountsto  i^th 
part  of  what  the  sliaft  can  dischai^e,  they  can  only  be  referred  to 
the  imperfection  of  the  system  of  ventilation  pursued,  in  allowing 
the  gas  to  accumukte,  or  by  hindering  it  from  making  its  escape  as 
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fast  It)  k  )E  produced.  It  does  not  seem  necessary  to  enter'into  any 
detailed  Hccouut  of  the  various  contrivances  in  use  fbt  fhe  purposes 
of  {Xodiieidg,  or  quickening,  ir<rurretn  of  atmospheric  air  through 
the  workings  of  coaUmines.  It  may  be  sufficient  to  say  generally^ 
that  they  are  simple  and  effieecious,  and  cannot  tlterefbre  admit  of 
much  inprorenient.    Those  who  may  wish  for  mioute  details  on 

^  this  point '  are  referred  to  Mr.  Buddie's  letter  In  the  Report  already 
quoted,  which  contains  much  useful  information,  and  which  is  50 
much  the  more  valuable,  as  it  is  the  only  thing  of  the  kind  before 
the  public.  They  will  not,  however,  be  able  to  discm'er  from  itj 
that  any  one  part  of  a  coal-ifiine  is  higher  than  another;  or  tliat 
fire-damp  possesGes  any  other  property  tfian  that  of  inflammability. 
They  may  likewise  be  startled  od  heariog  from  Mr.  Buddie,  (page 
21,)  that  he  considers  the  existing  system  of  ventilation  "  to  nave 
arrived  at  an  admirable  degree  of  perfection ;"  and  that  *•  on  the 
strength  of  his  own  experience  (page  22,)  he  freely  hazards  h^ 
opinion,  that  any  further  application  of  mechanical  agency  towards 
preventing  accidents  in  coal-mines  (which  are  infested  wiih  fire- 
dartp  ina  Ugh  degree,)  will  be  ind!ectual."  Mr.  Buddie's  expe- 
rience ought  to  have  goanfed  him  aninst  snpposing  further  im- 
provement impossible.  When  he  himself  has  invented  perWap* 
the  greatest  improvement  Jn  the  sysfem,  viz.  that  of  the  swing 
door,  which  b  both  simple  and  ingenious,  and  whicli  Mr.  Buddie 
will  perceive,  if  this  should  meet  his  eye,  admits  of  a  far  more 
extensive  application  than  he  has  made  of  it. 
■  Your  readers  will  find  (page  21,)  that  "  the  improved  system, 
fas  it  is  called)  was  introduced  into  the  collieries  on  the  Tync  and 
Wear,  about  Ike  year  1 780,  and  has  ever  since  continued  in  gene- 
ral use  in  collieries  abounding  with  inflammable  gas,  without  any 
rivat  method  lein^  thought  of,  or  any  impjovemm!,  except  the 
mechanical  auxiliaries  detailed  In  the  descriptions  of  sections  three, , 
four,  five."* 

This  fact  of  itself  will,  in  the  opinion  of  many  people,  amount 
to' a  proof  that  there  must  now  be  ro6m  for  improvement;  this 
proof  win  be  further  strengthened  by  the  recollection  that  almost 
alt  the  knowledge  we  possess  respecting  gaseous  fluida  has  been  sc- 
(pnfei  since  the  year  1760,  If  any  doubt  should  remain  on  this 
point,  it  will  be  entirely  dissipated  on  finding  that,  notwithstanding 

*  •*  tfc*  admnable  perfection  to  *hich  the  improved  system  ha^ 
arriwd,"  its  arrangements  hav'e  rtot  the  slightest  reference  to  (be 
wdl-knotvn  ievity  of  cai'bnreted  hydrogen  gas. 

tbaa,  Sir,  have  I  endeavoured  to  place  before  your  readers,  in 
the  plainest  manner  I  could  think  of,  a  general  outline  of  what  I 
conceive  to  be  a  material  improvement  in  the  mode  of  ventilating 
coal-mines,     I  am  persuaded  that  ventilation  has  at  last  become  a 

*  7'lieH  anxlllBries  nre  merely  dilTerenl  modn  of  acrelfraling.lhe  atmdspIieHc 
Mrrent  throng  the  worfciogt,  t>;  eichKustloa  and  rari'faciinii  df  Ihe  atr.  Tfce 
•BP«ratWfWj>hicbarcall  oiDiKfrtinRd:  i 
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ta^ect  of  ^aeral  ioterest,  kdcI  I  should  therefore  hope  thu  these 
sheets  may  at  least  contribute  in  some  degree  to  facilitate  (he  com- 
plete in?estigation  of  i^  which  there  is  leason  to  h<^  will  sooa 
talre  place. 

I  remaio,  dear  Sir,  youn  most  trulyi 

J.  Mbnzibs. 


Article  VIII. 

Account  of  a  Journey  to  the   Sunantt  of  yidam's  Peak  in   the 
Island  of  Ceylon. 

Wb  have  pleasure  ia  layiug  before  our  readers  the  followiog 
extract  of  a  letter,  de«:ribii)g  a  journey  to  the  summit  of  Adam's 
Feak]  recently  perToimed  by  two  officers : 

Cflonf*.  Sn.l,  ISlfi. 

While  we  weie  in  Sal&eKam  we  resolved  to  put  in  execution  a 
pn^ct  of  wbidi  we  had  talked  at  Colombo,  and  before  our  return 
to  visit  Adam's  Peak.  This  plan  we  have  accnnplished.  Leaving 
Baddegeddera  «q  the  tnoming  of  the  6tb,  we  guaed  the  summit 
on  the  next  day  at  h^  past  two  in  the  afternoon.  Our  first  march 
from  Badd«[eodera  was  5^  miles  of  tolerable  road,  through  a  fine 
and  intereitmg  country,  along  the  left  banks  of  the  Caltura 
river,  to  the  royal  village  and  extensive  lawns  of  Gillemalley. 
From  thb  pUice  the  king  received  his  store  of  jaggry.  There  are 
about  250  inhabitants,  who  are  well  looking,  and  of  a  creditable 
aiq>earance.    Their  houses  are  nomerous  and  comfortable. 

From  Gillemalley  at  three  o'clock,  we  set  out  for  Palabalula, 
situated  on  the  top  of  the  AUehentune  mountain,  at  the  distance  of 
4^  miles  in  a  N.  £.  direction.  The  ascent  is  about  2^  miles  la 
IcDgdi.  Here  is  a  small  rel^ous  establishment,  where  the  priests 
live  who  have  the  care  of  the  holy  impresrion  of  the  fijot  oa 
the  Peak,  and  there  is  good  shelter  for  travellers.  We  slept  at 
this  place,  and  soon  after  day^light  next  mcwoing  renewed  out 

nmey,  accompaoied  by  one  of  the  priests  as  a  guide.  The  road 
ds  fbr  a  mile  and  a  half  over  a  very  rugged  and  abrupt  ascent  to 
the  N>  l!.,  up  the  Nulu  Hilla,  at  the  bottom  of  which,  about  a  *■ 
quarter  of  a  mile  from  Palabatula,  we  crossed  th«  Caltum  river, 
and  all  the  way  up  to  the  top  of  the  htll,  we  bend  it  on  our  right 
hand  mtralng  below.  Ilie  next  ascent  is  the  Hourtilla  Hilla,  of 
three  quarters  of  a  mile,  still  more  rugged  and  difficult  than  the 
ftnaer;  the  road  at  someplaces  having  an  angle  of  full  50  d^rees. 
We  then  ascended  the  Gonatilla  Hilla,  about  half  a  mile,  still 
more  steep,  and  the  air  became  cooler  and  clearer.  The  next 
stage  is  to  Deabetme,  rather  more  than  a  mile,  snd  here  is  the 
summit  of  this  moantain,  the  road  up  which  is  ewe  continual  risa 
«f  fiwi  miks,  without  aoy  interveniog  deaeent,  altfaei^  ikt  hitt 
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tiB3  four  names,  and  each  dirision  is  tnariced  by  a  white  wished 
stone  on  the  right  aide  of  the  roa^.  There  is  here  a  small  Ambehsi 
(b  Cingalese  rest  house),  and  the  ruins  of  a'  building  erected  by 
Eyheylapotle  (the  late  I)essave  of  Saflregam.)  Hie  Adikars,  and, 
Dessares  were  accuitomed  to  be  earned  as  far  as  this  point  when 
they  visited  the  EVah,  which  opens  to  the  new  bearing  E.  by  N. 
The  road  now  extends  in  a  N.  £.  Erection  four  miles,  over  the 
hills  of  Durmaragah,  Pedrotollagalla,  Mallemalla,  Kandura.  anil 
Andea  Malle  Hills,  and  is  excessively  steep  and  difficult,  from 
the  latter  the  Peak  itself  rises  about  a  mile  or  three  quarters  In 
perpendicular  height ;  from  this  place  the  way  is  fair  climbing,  the 
direction  at  first  N.  £.,  then  S.  £.,  again  N.  £.,  and  lastly,  N.  W., 
where  the  perpendicular  ascent  is  encountered.  This  is  only  to  be 
eurmounted  by  the  help  of  several  massy  iron  chmns,  which  are 
strongly  fastened  at  top,  let  down  ^e  precipice,  and  again  secured 
below ;  these  chains  are  donations  to  the  temple,  and  the  name  of 
the  donor  is  engraved  on  one  of  the  links  made  solid  for  that  par- 
pose.  The  height  of  the  precipice  is  about  20  feet,  and  many 
holes  are  worn  in  the  face  of  the  rock  by  the  feet  of  the  numerous 
pilgrims  who  have  ascended  it  with  the  assistance  of  the  chains. 

At  half  post  two  in  the  aftemoon  we  reached  the  summit.  It  is 
an  area  of  about  one  fifth  of  an  acre,  surrounded  by  a  stone  wall 
four  feet  and  a  half  high,  of  four  unequal  sides,  with  two  entrances, 
one  on  the  south  and  another  on  the  east,  and  an  opening  to  the 
vest  in  form  of  an  embrasure.  In  the  middle  is  a  rock  about  ntnr 
leet  bigb,  on  which  is  the  famed  impression  of  the  holy  foot.  It 
lias,  in  foct,  a  most  shapeless  appearance,  bearing  little  resemblance 
to  a  human  foot ;  and  what  is  most  unfortunate  for  the  tradition  fit 
ito  bding  the  last  fooatep  of  Buddha,  when  he  strode  from  Ceylon 
to  Ava,  the  toes,  if  they  can  be  discerned,  are  turned  towards  the 
west.  The  clouds  whicn  arose  as  we  were  ascending  prevented  our 
having  any  view,  and  we  occupied  ourselves  till  four  o'clock  in 
taking  a  plan  of  the  summit.  We  then  .found  it  was  much  too 
late  to  think  of  returning  to  Palebatula,  and  resolved  to  remaia 
during  the  night  on  the  Peak.  1  can  hardly  attempt  to  describe 
the  extraordinary  grandeur  and  variety  of  the  scene  that  opened 
upon  us  at  sun-set ;  above  our  heads  the  air  was  perfectly  serene 
and  clear,  below  a  thick  bed  of  clouds  enveloped  the  mountain  on 
all  sides,  and  completely  intercepted  our  view.  But  every  now  and 
then  the  beams  of  the  sun  broke  throu^  mass  of  clouds,  and 
threw  a  brilliant  light  over  the  surrounding  mountains,  then  sud- 
denly the  opening  was  closed,  and  all  was  again  hid  from  our  sight. 
These  beautiful  glimpses  were  often  quite  momentary,  and  fre- 
quently repeated,  sometimes  even  twice  in  a  minute,  nor  did  the 
operation  entirely  ceaae  until  it  was  quite  dark.  We  spent  a 
snetehed  night  in  a  most  comfortless  hut  about  30  feet  below  the 
ramniiL  There  was  a  piercing  wind,  and  the  cold  was  far  greater 
than  I  bad  ever  felt  since  I  left  England;  unluckily  we  had  no 
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thenooDiteter  with  i»,  but  I  tlnik  the  quickulver  would  not  have 
risen  above  40". 

The  rising  of  the  sun  presented  8  magniOcent  scene,  but  quite 
different  from  that  of  the  evening.;  the  whole  surrounding  countryi 
except  OuvB,  was  covered  with  clouds,  above  which  only  the  tops 
of  a  few  tnouQtaim  were  visible.  Bunas  Garree  Candy>  bore  25' 
N>  K. ;  ^nd  a  mountain  that  we  decided  to  be  Idalgaaina,  22°  S.E. 
The  whole  country  of  Ouva  was  exposed  lo  view,  and  lay  stretched 
out  in  appearance  just  beneath  our  feet.  The  sea  on  that  side  was 
perceptible,  and  bore  S.  E.,  which  must  have  been  in  the  neigh*- 
Ixnirhood  of  Paltoopaoe,  and  it  was  perhaps  the  Leway,  or  great 
patural  Saltpan,  that  we  observed. 

At  seven  in  the  morning  we  began  to  descend  the  mountain,  and 
reached  Palabatuhi  at  noon. 


Article  IX, 

Answer  lo  Dr,  Murray's  Objection  to  Prevost's  Theory  of  Radiant 
Heat.    By  Richard  Davenport,  Esq, 

(To  Dr.  ITionison.) 
SIE, 

As  you  and  Dr.  Murrfy  have  doD«  me  the  honour  to  discms 
lome  arguments  I  hud  ventured  to  put  together  in  esplaoation  add 
eonfiriuatiou  of  Mr.  Prevost's  theory  of  radiant  best,  applying  the 
theory  to  some  phenomena  that  bad  been  deetned  inctaiaistait  with 
it,  1  hope  you  will  allow  me  room  in  your  AmwU  for  a  brief  ex- 
plfuiatory  reply  to  Dr.  Murray's  notice  of  my  paper. 

Let  us  suppose  the  metal  canister  of  Dr.  Murray's  experiment 
to.  be  set  on  a  stand  in  the  middle  of  a  room,  with  the  polished 
ude  feeing  the  north,  the  blackened  sur&ce  being  the  lou^.  (£  «t 
present  suppose  it  empty,  and  of  an  equal  temperaUiie  with  tbt 
trails  of  the  apartment.)  Then  set  oue  tticrmometer  on  the  north 
ride  of  the  canister,  and  near  it :  and  another  on  the  south  side, 
at  the  name  distance. 

The  canister  intercepts  frcxn  the  north  thermotneter  a  larg* 
portion  of  radiant  caloric  emanating  from  the  south  wall  of  the 
apartment,  and  it  intercepts  from  the  so^th  thermometer  an  equal 
quantity  of  that  from  the  north  wall.  Neither  of  these  thermo- 
meters will  indicate  any  variation  of  temperature,  although  one 
surface  of  the  canister  radiate,  and  one  does  not. 

Dr.  Murray  does  not  account  for  this  circumstance.  I  account 
ibr  it  on  Mr.  Prevost's  theory,  by  saying,  that  the  policed  tur&M 
reflects  from  the  north  wall  as  much  as  it  iiMcrcepts  from  the  south 
wall .-  and  the  blackened  surface  gives  by  its  own  radiation  aa 
ipueh  OS  it  mtereepts  fcofu  Uie  north  wall.    Tt>"  thenaomcms 
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-  ttemselves  lose  heat  equslljr  by  tbeih  own  ndiatioD,  but  receive 
equally  their  compensatioD. 

Now,  fill  this  canister  with  s  freenng  mixture :  and  I  will  take 
the  liberty  to  put  to  Dr.  Marray  two  questions. 

1.  Has  not  the  blackened  surface  lost  a  part  of  iu  intensity  of 
radiation  ? 

This  cannot  be  denied :  for  the  theory  supposes  bodies  to  radiate 
in  proponioo  to  their  temperatures. 

2.  Has  the  polished  surface  lost  ita  power  of  reOecticm  i 

The  answer  must  be  in  the  negative,  for  the  power  of  refletrtiotl 
does  not  vary  with  the  temperattire.  , 

It  follows  then  that  unequal  diminutions  have  been  imposed  on 
those  powers  of  returning  heat  to  the  thermometer  whicn  before 
were  equal,  llie  radiating  surfoce  has  lost  more  than  the  refleciing 
surface,  and  its  thermometer  receives  less  return  than  that  on  the 
reflecting  side.  . 

If  this  should  appear  to  Dr.  Murray,  (as  I  cannot  refrain  A^m 
saying  it  does  to  me)  to  be  a  demonstration,  1  am  sure  he  is  far 
above  an  unwillingness  to  acknowledge  it  as  s\ich.  If  otherwise,  I 
shall  consider  myself  much  obliged  by  his  pointing  out  through  the 
same  channel  such  fallacy  as  he  may  detect  in  it. 

I  am,  Sir,  your  veiy  obedient  servant, 

MareA  IS,  1316.  RiCHARD  DaVSNPOBT. 


Article  X. 

Proceedings  of  Fhilosopkical  Societies. 

ROTAL     SOCIRTT. 

On  Thursday  the  29th  of  Febniaty  a  paper  by  Mr.  Ivory,  was 
read,  containing  an  invesligation  of  the  theory  of  the  attraction  of 
capillary  tubes.  It  has  been  long  known  that  liquids  rise  in  ca[Nl> 
lary  tubes  to  heights  which  increase  as  tlie  bore  of  the  tube  di- 
minishes. This  is  universally  ascribed  to  the  attraction  between 
the  atoms  of  the  tube  and  the  fluid.  Clairaut  considered  this  attrac- 
tion as  extending  to  a  sensible  distance.  But  Newton,  Brook 
Taylor,  Hauksbee,  Laplace,  &c.  were  of  opinion,  that  it  is  eva- 
nescent at  sensible  distances,  and  of  course  extends  only  over  an 
extremely  small  sphere.  Mr,  Lesly,  in  a  paper  printed  in'the 
Philosophical  Magazine  for  1802,  considered  the  effect  of  an  attrac- 
tion perpendicular  to  the  surface  of  the  fluid ;  and  this  also  has 
been  done  by  Laplace.  As  the  thickness  of  the  glass  tube  produces 
no  effect  Upon  the  height  to  which  the  fluid  rises  in  it,  iVfr.  Ivory 
considers  the  opinion  of  Newton  as  established.  He  conceives, 
likewise,  that  his  mode  of  investigating  the  subject  has  some  ad- 
vantages over  that  of  LapkcA;   but  as  from  the  mathematical 
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nature  of  these  investigatioa^ltbejr.  could  not  be  read  to  the  Society, 
it  is  Impossible  to  give  any  account  of  tbem. 

At  the  same  meetiog  a  p^>er  b^  Dr.  Brewster,  on  the  meaos  of 
giving  the  property  of  poUrbiog  light  to  glass,  and  common  salt, 
and  Suor  spar,  by  pressure,  was  begun.  The  ex[daDation  of  the 
doubly  refracting  property  possessed  by  several  bodies,  notwithsland-, 
log  the  many  new  facts  ascertained  concerning  the  polarization  and 
depolarization  of  light,  still  continued  as  difficult  as  ever;  but 
aome  of  the  late  obsemtioos  of  Dr.  Brewster  promise  to  throw 
new  light  on  the  subject. 

On  ITiursday  the  7th  of,  March  Dr.  Brewster's  p^>er  was  con-' 
tiuued.  He  showed  that  glass  acquires  the  property  of  a  crystallized 
body  by  being  strongly  pressed  by  means  of  a  screw.  A  similar 
change  is  effected  upoo  it  by  bending  a  plate  of  glass  between  the 
bands,  the  more  strongly  it  is  bent  the  greater  is  the  effect  which 
it  {Httduces  on  polarized  light.  He  conceives,  that  in  consequence, 
of  this  pn^rty,  new  light  will  be  throwii  upon  the  effect  of  ex- 
ternal pressure  in  crushing  or  altering  the  atructure  of  bodies,  as 
arches,  &c. 

On  Hiursday  the  14th  of  Marcti  Dr.  Brewster's  paper  was  con- 
cluded. Fluor  spar,  common  salt,  and  other  singly  refracting 
bodies,  may  by  compression  be  made  to  acquire  the  properties  of 
doubly  refracting  crystals;  but  upon  calcareous  spar,  sulphate  of 
lime,  and  other  refracting  bodies,  no  change  is  produced  by  com- 
pression. Animal  jellies,  by  compression,  or  diistatioD,  acquire 
the  same  properties  as  doubly  refractiog  bodies.  The  author  con- 
ceives, that  a  very  sensible  dynanometer  may  be  constructed  by 
means  of  glass,  which  is  one  of  the  most  elastic  of  all  bodies.  A 
number  <^  glass  parallelopipeds  Sxed  together  may  be  bent  by 
weights  suspended  from  their  middle,  and  by  the  chauges  in  their 
effect  upon  polarized  light,  will  indicate  the  degree  of  bending 
vhtch  they  have  ondei^oe.  By  enclosing  glass  in  fusible  metal 
he  conceives  that  very  minute  changes  of  temperature  will  be  indi- 
cated by  alterations  in  the  density  of  the  glass.  Glass  surrounded 
by  a  hygrometric  substance  will  also  act  as  a  hygrometer.  Dr. 
Brewster  considers  double  refraction  as  probably  resulliog  from  the 
action  of  a  peculiar  fluid,  and  stated  some  circumstances  which 
appealed  iavourable  to  that  opinion. 

At  the  same  meeting  a  paper  by  Mr.  Babbage  was  announced, 
coutaioing  further  observations  on  the  theory  of  functions;  but 
from  the  nature  of  the  subject  this  paper  could  not  be  read. 

On  Thursday  the  2)st  of  March  a  paper  by  Sir  Everard  Home 
vsa  read,  on  the  mode  of  action  of  specific  medicines.  From 
experiments  already  made  it  is  known  that  poisonous  bodies,  whether 
tpineral  or  vegetable,  do  not  produce  their  effects  upon  the  body 
till  they  are  introduced  into  the  circulation :  and  the  effect  always 
follows  whenever  they  are  introduced  into  the  circulation.  Ipeca- 
fuanoa  injected  into  the  jugular  vein  produces  instant  vocaitiug, 
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and  opium  immediate  drowsioess.  We^  know  at  present  ooly  two 
specific  medicines ;  namely,  mercury  for  the  Tenereal  disease,  and 
Uie  eau  medicinale,  which  is  a  vinous  infiuion  of  colchicum  autum- 
nale,  for  the  gout.  It  b  well  knowo  that  mercury  produces  its 
effects  oDly  whea  introduced  into  the  circulatiou,  The  author 
gives  BQ  account  of  several  experiments  with  the  eau  medicinale  on 
himself  aod  on  dogs,  which  snows  that  it  requires  likewise  to  be  in- 
uoduced  into  the  circulation  before  it  jiroduces  its  eSTects, 

At  the  same  meeting  part  of  a  paper  by  Dr.  Thomson,  on  the 
composition  of  phosphoric  acid,  was  read.  Lavobier  first  ascer- 
tained that  this  acid  is  a  compound  of  phosphorus  and  oxygen. 
The  result  of  his  numerous  experiments  was,  that  this  acid  is  a 
compound  of  two  parts  of  phosphorus  by  weight,  and  three  parti 
of  oxygen ;  but  there  is  reason  for  believing  that  he  over-rated  the 
proportion  of  oxygen,  owing  to  circumstances  mentioned  in  the 
paper.  Rose  made  a  set  uf  experiments  at  a  much  later  period, 
partly  in  the  same  way  as  Lavoisier  had  done,  and  partly  by  acidi- 
fying {)hosphorus  by  means  of  nitric  acid.  According  to  him, 
ph(»phoTic  acid  is  a  compound  of  100  phosphorus  +  11473  oxy- 
gen ;  but  when  his  numbers  are  corrected  by  a  more  accurate  ana- 
lysis of  phosphate  of  lead  than  he  possessed,  they  are  reduced  to 
100  phosphorus,  and  rather  less  than  lOO  oxygen:  so  that  (he  pro- 
portion of  oxygen  which  he  found  in  the  acid  was  too  small. 

On  Thursday  the  2ath  of  March  Dr.  Thomson''s  i»per  was 
finished.  The  autlior  made  many  experiments  to  determine  the 
constituents  of  phosphoric  acid,  by  acidifying  phosphorus  by  means 
of  nitric  acid;  but  the  results  were  unsatisfactory.  He  therefore 
had  recourse  to  the  method  of  Lavcasier.  Small  quantities  of 
phosphorus  (as  one  grain  or  |-  of  a  grain)  may  be  burnt  in  glass 
retorts  by  the  heat  of  a  lamp,  without  leaving  any  sensible  residue. 
The  mean  of  a  variety  of  experiments  made  by  the  author  in  this 
way  is  that  a  grain  of  phosphorus,  when  converted  into  phosphoric 
acid  by  combustion,  absorbs  three  cubic  inches  and  two  thirds  of 
oxygen  gas.     From  this  result  it  follows  that  the  acid  is  composed 

Fhosphoius 100 

Oxygen 123-« 

To  veri^  this  result  the  author  had  recourse  to  the  phosphate  of 
lead,  which  is  a  compound  of  2  atoms  phosphoric  acid  +  1  atom 

SIlow  oxide  of  lead.     He  gives  three  analyses  of  this  salt ;  one  1^    ' 
r.  Wullaston,  one  by  Professor  Derzelius,  and  one  by  blmselj. 
These  analyses  are  as  follows : 

Acid.  Bast, 

By  Wollaston    100  +  3rO-72 

Berzelius..:    100  +  380*56 

Thomson . , 100  +   398*49 

Mean ^00  +  383-26 
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TliB  mean,  which  corresponds  very  neariy  with  ihe  analysis  of 
Benceiius,  is  considered  as  exhibiting  the  true  composition  of  phos-; 
phate  of  lead.  From  this  the  weight  of  an  atom  of  phofphoric 
acid  is  shown  to  be  S'(i49.  From  experiments  with  iodine,  Sic. 
it  is  shown  that  an  atom  of  phosphorus  weighs  more  than  one  and 
less  than  two :  from  this  it  follows  that  phosphoric  acid  is  a  com- 
pound of  2  atoms  oxygen  +  1  atom  phosphorus;  or  by  weight  of 
^oxygen  +  1 '649,  phosphorus.  According  to  this  result  phosphoric 
acid  is  composed  of 

Phosphorus 100 

Oxygen 121'28 

This  does  not  differ  much  from  the  composition  of  phosphoric 
acid  deduced  from  the  combustion  of  phospliorus,  A  mean  of 
both  methods  U  taken,  aud  the  constituents  of  phosphoric  acid 
are  considered  as 

Plioephorus 1 00 

Oxygen 12S-37 

This  gives  us  1  "634  for  the  weight  <rf  an  atom  of  phosphorus ; 
2*634  for  the  weight  of  an  atom  of  phosphorous  acid;  and  S*634 
for  the  weight  of  an  atom  of  phosphoric  acid. 

The  remainder  of  the  paper  is  tflken  up  with  an  account  of  the 
composition  of  the  phosphates.  The  most  remarkable  of  these  are 
the  combinations  oF  phosphoric  acid  and^Iime,  The  author  has 
ascertained  the  existence  of  no  fewer  than  six  salts  composed  of 
these  two  constituents.  The  following  are  the  names  and  compo- 
eititw  of  these  bodies : 

Atoms.  Weights, 

Acid.    Lime,      Add.  -  Lime. 

1.  Quadrosleo-phosphate 5  +   I    ..   100  +     19-8(> 

2.  Birtosteo-phosphate 5   +  2   . .  100  +     3973 

3-  Bige-phosphate    5  4-  3   . .  100  +     59*58 

4.  Osteo-phosphate,  or  earth  of  bones  5  +  4   J.  100  +     79*4? 

5.  Phosphate 5   +   5   . .  100   +     99-38 

6.  Ge-phosphate,  or  apatite.. ......  5  +  €   ..   100  +   119*1(> 

The  most  important  of  these  salts,  and  the  one  always  formed  in 

.(iommon  circumstances,  is  the  fourth.  The  second  is  obtained  by 
dissolving  osteo-phosphate  in  phosphoric  acid.  The  first  salt  is  pro- 
cured when  we  dt^compose  osteo-phosphate  by  sulphuric  acid. 
That  acid  removes  three  fourths  of  tlie  lime,  and  leaves  one  fourth 
finited  w  all  the  phosphoric  acid.  It  coDstitutes  the  glacial  phos- 
phoric acid  of  the  shops,  or  the  substance  employed  in  the  prepara-  > 
tion  of  phosphorus.  The  third  salt  may  be  obtained  by  dissolving 
apatite  in  phosphoric  acid.  The  fifth  salt  was  formed  by  dissolving 
ine  requisite  quantity  of  lime  in  muribtic  acid,  mixing  it  with  the 
due  proportion  of  phosphoric  acid,  evaporating  the  mixture  to  dry- 
ness, and  exposing  it  to  a  red  heat.  The  three  first  salts  fuse  bef(M¥ 
the  blow-pi{K  into  g  traosp^rent  glass,  tasteless,  and  i     ricli Me 
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watef'  The  three  lut  sqlts  are  infusible.  Ap&tlte  is  bioi  ready 
fanaed  ia  the  earth.  Whenever  a  salt  coataming  lime  is  deflom- 
poted  by  a  phosphate,  osteo-phuphate  of  lime  is  always  obtained. 

There  are  three  combinations  of  pliosphoric  acid  and .  potash, 
namely: 

Acid.  But. 

Phosphate  eompoaed  of ,. .  1  atom  +  1  atom 

Biphosphate    d  +    1 

Subpho^>hate 1  +2 

There  are  two  phosphates  of  soda. 

AcU.  Bue. 

Riospbate  composed  of 2atoms  4-   1  atcwD 

Biphosphate 4  4-   I 

Ammonia  resembles  lime  in  its  mode  of  combining  with  phot- 
phoric  acid. 

The  constituents  of  several  other  phosphates  are  given;  but  it 
would  be  tedious  to  detail  the  whole  of  them  here. 

1.1NN&AN    SOCIKTT. 

On  Tuesday  the  5th  of  March  a  pper  by  Mr.  Robert  Brown, 
Librarifln  to  the  Society,  was  read,  giving  an  account  of  some 
anomalies  in  the  structure  of  seeds.  A  paper  on  this  subject  by 
Mr.  Brown  had  been  read  to  the  Society  in  1813,  and  was  at  that 
time  withdrawn,  in  order  to  obtain  an  additional  number  of  facts. 
The  present  paper  consisted  in  some  new  fects  respecimg  the  stnic- 
ture  of  naked  seeds.  ,  According  to  the  author,  no  seed  exists  with-  - 
out  a  covering;  but  sometimes  this  covering  bursts  before  the  seed 
conies  to  matm-ity.  He  gave  a  particular  account  of  the  structure 
of  the  seed  of  the  leoDtice  thalictroides,  which  had  been  mistaken 
by  preceding  carpologists. 

On  Tuesday  the  19th  of  Man:h  a  paper  by  Mr.  Salisbury  waa 
read,  on  a  natural  family  of  plants,  to  which  he  gare  the  name  of 
rodoraces.  He  divided  it  into  three  orders ;  namely,  andromedea!, 
^ericea,  and  epacridecB,  The  paper  contained  a  detail  of  the  dif- 
ferent genera  which  constitute  the  order  of  andromedeas.  The 
author  pointed  out  many  new  distinctions,  which  enabled  him  to 
subdivide  several  of  the  genera,  aod  establish  new  genera. 

GEOLOGICAL  SOCIBTY.  ' 

Jan.  5,  1816. — A  communication  from  J.  Taylor,Esq.,  M.G.S. 
on  some  remarkable  appearances  in  coke,  was  rrad. 

The  coke  in  questioo  is  produced  from  two  varieties  of  New- 
castle coal,  known  in  the  jnarket  by  the  name  of  Tanfield  Moor, 
and  Pootop.  The  coal  is  charred  in  an  oven  of  brick-work,  of 
very  simple  conEtrnction,  each  charge  being  sufficient  to  cover  the 
floor  to  the  tbi<^ness  of  IS  or  30  inches;  the  combustion  benns  at 
the  sur^Kc  and  proceeds  gradually  downwards.  When  ul  the 
Intamiooua  matter  hu  been  driv^  toff^  the  mouth  of  the  ove^  ii 
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ajpeoei,  for  the  purpose  of  drawing  the  charge,  at  which  period 
the  coke  presents  tne  appearance  of  a  glowing  parement,  rifted 
into  peipendicular  columnar  masses,  the  baees  of  which  rest  on  tb« 
floor  of  the  oven.  Adherent  to  the  sides  of  these  rifis  are  occa- 
sionally found  concretions,  of  a  rather  flat  and  small  botryoidal 
external  figure,  of  an  iron  black  colour,  and  highly  metallic  hntie, 
resembting  grey  manganese,  or  black  hematitic  iron  ore. 

Intermixed  with  these  are  small  arborescent  tufts,  aboutaqnaMer 
of  an  inch  in  length,  adherent  by  their  base  to  the  man  of  odce  j 
each  branch  of  which,  when  examined  by  the  microscope,  ^ipean 
composed  of  minute  botryoidal  shoots. 

A  description  of  certain  beds  occurring  above  the  chalk,  espe- 
ciallyof  the  plastic  clay,  by  the  Rev.  William  Buckland,  M.G.S., 
WMread. 

The  paper  be^as  witli  a  description  of  the  beds,  which  occur  at 
and  about  Reading,  as  exposed  by  various  quarries.  The  lowest 
bed  is  the  flinty  cbalk,  immediately  upon  which  rests  a  bed  of  sand, 
about  eight  feet  in  thickness;  the  lower  part  of  which  abounds  in 
green  particles,  in  rolled  and  angular  flint  pebbles,  io  small  round 
teeth  offish,  and  in  a  species  ofoyster,  commonly  called  the  Reading 
oyster  i  the  upper  part  of  the  bed  contains  a  few  green  particles,  but 
DO  rolled  pebbles  or  organic  remains.  Immediately  npon  this  bed 
rests  a  bed  three  feet  thick  of  fuller's  earth ;  above  which  occun 
the  plastic  clay,  in  fine  beds,  more  or  less  mixed  with  »and,  for 
the  most  part  of  a  dark  red  colour,  and  above  35  feet  in  thickness  : 
these  clays  contain  no  organic  remains  or  septaria.  The  next  and 
highest  stratum  in  the  series  it  a  loam  11  feet  thick,  becoming 
more  clayey  towards  the  bottom,  and  then  containing  ochreous 
concretions  and  balls  of  pyrites. 

These  beds  occupy  much  of  the  ground  between  Reading  and 
Newbury,  and  appear  to  lie  between  the  chalk  and  the  Lnidoa 
clay;  corresponding,  therefore,  in  position,  with  the  plastic  clay 
of  the  hie  of  Wight,  and  of  Doreetshire,  as  described  by  Mr. 
Webster;  and  whh  the  plastic  clay  of  the  basin  of  Faiis,  which, 
-according  to  MM.  Cuvier  and  Brongniart,  lies  between  the 
chalk  and  the  calcaire  grossier. 

The  green  sand  of  Reading  appears  in  many  places  near  Lon- 
don, and'  south  of  the  Thames,  resting  immediately  upon  the 
chalk,  as  at  Woolwich,  Lewisham,  Charlton,  &c. ;  but  containing 
no  organic  remains. 

Mr.  Webster,  in  his  valuable  paper,  "  On  the  Fonnations  above 
the  Chalk,"  hesitates  in  what  part  of  the  series  to  place  the  shell 
beds  of  Woolwich ;  the  detennination  of  which  question  forms  one 
of  the  important  points  in  the  present  paper ;  and  from  many  con- 
siderations, founded  on  personal  inspection,  and  an  authenticated 
list  of  strata,  Mr.  B.  is  mclined  to  consider  them  as  occupying  the 
middle  part  of  the  plastic  clay  formation,  a  formation  which  con- 
stitutes a  real  and  important  number  of  the  great  series,  although 
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the  bed*  of  which  it  ii  compoeed  exhibit  great  irregularities,  both 
with  regard  to  their  minerai  composition,  and  the  presence  or  ab- 
sence (tf  organic  remains. 

Jan.  19. — A  memorandum  relative  to  the  basaltic  columns  of  the 
Isle  of  Salaette,  by  Mr.  Babiogton,  was  read. 
mT^  Island  (tf  ^Uette  is  separated  at  its  northern  extremity  from 
the  adjacent  Mahratta  coast  by  a  Darrow  creek,  on  the  eastern  aide 
of  which  runs  a  low  ridge  of  basaltic  hills,  for  the  space  of  four  or 
five  miles.  Wherever  the  rock  is  uncovered,  are  traces  of  the 
columnar  structure ;  but  in  three  places  clusters  of  colnmos  rise 
above  the  general  surface,  like  so  many  bundle*  of  reeds.  The  . 
height  of  the  most  lofty  columns  is  about  30  feet,  the  average  dia- 
meter ai  each  not  exceeding  20  inches.  The  sb^  vary  in  ibnn 
from  four  to  seven  uded,  and  are  not  articulated.  The  rode  is  ex- 
ternally of  a  rusty  brown  colour,  but  intenatly  is  of  a  light  btuiA 
grey,  with  an  irr^ular  fracture,  and  not  very  compact. 

The  western  hilU  of  Bombay  exhibit  traces  of  the  same  foraia- 
tion  \  but  the  rock  is  much  darker  in  colour^  closer  in  its  gnun,  of 
greater  hardness  and  specific  gravity. 

A  paper  va  the  geology  of  the  I^ncolnshire  wold,  and  the  ad- 
jacent county,  by  Edward  Bo^,  £sq.  was  read. 

If  a  line  erf  section  be  drawn  ftom  Saltfleet,  on  the  coast  of 
Liocdnditre,  through  Louth  and  Wr^y,  to  linooln,  'A  will 
exhibit  the  following  beds,  proceeding  from  the  newer  (o  the  older. 
-  Ihit  country  between  Louth  and  the  sea  is  flat  and  marshy,  and 
presents  alluvial  cl»  mixed  more  or  less  with  sand  and  marine 
organic  remains.  From  Louth  to  the  hieb  hills  in  Donnington,  a 
distance  of  about  fire  miles,  the  country  is  occupied  by  the  devated 
district  of  the  wolds,  which  consists  of  beds  of  chalK,  the  upper 
of  which  are  of  a  white  colour,  and  contain  subordinate  beds  of 
flint,  while  the  lower  are  of  a  reddish  colour,  and  are  destitute  of 
flints.  Immediately  below  the  chalk  is  a  bed  from  six  to  10  yards 
tliick,  of  coarse  brown  pebbly  sand  without  organic  remains.  To 
tbb  succeeds  a  iied,  12  or  14  yards  thick,  of  clay  with  subordinate 
beds  of  lime-stooe,  the  structure  of  this  latter  oolite,  and  it  con- 
taint  nodules  of  pyrites  and  bivalve  shells.  Below  this  lies  a  stra- 
tom  of  sand,  of  variuus  colours,  from  dark  brown  (o  light  gr^, 
inelosing  thin  beds  of  sandy  limestone  with  (Mrganic  remains  ;  the 
tbickncw  of  this  stratum  is  considerable.  The  last  of  the  series  is 
a  slaty  clay,  or  shale,  of  unknown  thickness ;  but  which  bad  been 
bared  into  for  100  yards,  near  the  village  of  Donnington.  It  con- 
tains a  muUibide  of  beds  of  slaty  clay,  with  marine  remains,  gene- 
rally aoft,  but  sometimes  considerably  indurated,  and  often  very 
bituminous,  of  irm-stone  and  of  grit.  The  surbce  of  this  last 
bed  is  covered  In  many  places  with  alluvial  dcfxtaits  of  blue  clqr 
wdof^t^nirL 
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BOTAL    INSirrUTJS  OF   FRANCIE. 

Account  of  the  Labours  of  the  Class  of  Mathematical  and  Physical 
Sciences  of  the  Royal  Institute  of  France  during,  the  Year  1815. 

PuisiCAt  DBPABtMBKT. — By-M,  le  Cltevalief:  CmwTf  Perpetual 

Secretary, 

^Ca«li'>utd  fivm  p.  8S3,) 

MlNBBA.LOG¥    ANp  GkDLOOT. 

Ataoag  the  quealions  which  pbilos<^her8,  occnj:^  with  the 
theory  of  the  earth,  usually  agitate,  there  are  t^w  more  <JilScah,  or 
which  have  occasioDcd  longer  or  nJore  dislinBte  disputes  thrni  (hat 
CO  the  origin  of  basnlt  and  waclis,  rocks  which  tomi  coriiidcf  M 
products  of  ancieot  vdeaaoes,  while  otbeiB  view,  them  as  de)KMtes 
from  the  general  liquid  iw  whi<^h  the  corumOD  roGk»  «m  formedf 
and  as  analc^ous  to  primitive  trap. 

M-.Cordier,  Divisionary  Inspector  of  Mines,  aod  CorrespooJiag 
Memher  of  the  Class,  having  turned  his  attention  to  thb  ju<M«ar, 
has  confrived  methods  of  resolving  it,  which  are  entirely  new. 

His  first  reflections  enabled  him  to  perceive  that  the  greatest  diffi- 
culty to  compare  matters  of  a  disputed  nature  with  those  wbuse 
origin,  whether  volcanic  or  non-volcanic,  is  incontestable,  depends 
upon  this,  that  both  are  often  composFd  of  particles  so  mixed  and 
Muced  into  a  paste  apparently  so  homogeneous,  that  it  is  tmpos- 
nUe  for  the  eye  to  distinguish  th6m.  Here  cJiemisiry  cannot  come 
to  the  aid  of  the  senses,  because  it  confounds  all  these  particles  ia 
Ub  analyses,  and  only  gives  as  a  fesult  the  list  of  ttieir  jnimitive 
elemeim,  instead  of  distinguishing  those  which  bel<Hig  to  each 
species, 

M.  Cordier,  therefore,  contrived  a  new  mode  of  meohaoical 
analysis,  which  consists  in  reducing  to  parcels  the  mineral  species^ 
the  esistence  of  which  we  have  reason  to  suspeot  in  the  roclra  which 
wewish  to  examine;  to  determine  correctly  the  physical  characters 
of  these  parcels,  and  their  action  under  the  blow-pipe ;  then  to 
pulverise  the  rocks  which  we  are  examining,  to  separate  by  fanping 
or  wa^Dg  the  ditlerent  sorts  of  particles  which  this  pulveHsation 
has  separated  from  each  other,  and  to  subject  them  to  the  tame  ex- 
periments as  the  different  parcels  of  well  known  snbiUDceB  htfVe  . 
nndergoae. 

This  is,  as  we  see,  a  kind  of  microsgepioal-  mineralogy,  of-  whkh 
M.  Cordier  has  made  an  excellent  use.  The  stony  pastes,  liaoviV 
to  be  lavas  from  historical  proof,  were  readily  sut^tad  to  this 
analysis.  Their  particles  very  easily  separated.  Thej^  presented 
bot-very  few  rombinalions,  in  which  sometimes  felspaP  predomi- 
nated, sometimes  augite,  and  in  which  tttaniated  iron  wqftsiiKed  t^ 
various  proportions.  VVith  these  three  constant  elements  were 
mixed,  but  in  a  less  general  manner,  bombkode,  leucite,  mica, 
olivine,  and  specular  iron  ore.  ' 
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'  The  basaltic  pastes  of  a  mere  or  less  disputed  ori^  were  divided 
with  equal  ease  into  their  constituent  parts,  and  these  parts  were 
not  found  different.  All  these  aocieot  or  toodern  pastes,  whe^ei 
ctMisidered  as  lavas  or  not,  are  then,  according  to  the  author, 
microscopic  granites,  in  which,  tbs  uniformity  of  the  mixed  tissue 
is  only  interrupted  by  smalt  voids,  sotuewhat  iQore  fommon  in  cer- 
tain lavas  than  in  othera,  and  which  appear  to  the  naked  eye  homo- 
geneous masses,  in  which  predomtnftte  either  the  characters  at 
augite  or  of  fel^xir,  and  which  therefore,  can  only  be  distinguished 
into  two  kinds. 

A  part  of  the  scoria  which  accompany  the  stony  lavas,  and  which 
are  the  first  products  of  the  coagulation  of  the  matters  in  fusion, 
sre  composed  likewise  of  different  grains,  but  finer,  less  regularly 
miKed,  and  yet  of  the  same  species  as  the  massu  which  they  cover. 
Another  portion,  more  altered  by  the  action  of  fire,  approaches 
more  to  a  vitrified  state.  OUiers  are  completely  in  that  slate ;  but 
siill  sufficient  traces  of  their  origin  remain  to  enaUe  us  to  recognise 
it.  They  always  belong  to  one  of  tlie  two  prindpal  wdcn  of  com- 
binaiion  observed  among  stony  la?as. 

M.  Cordier  endeavours  to  esplain,  by  the  different  state  of  the 
scoria,  a  phenomenon  which  has  struck  several  travellers,  that 
some  currents  of  lava  remain  always  sterile,  while  others  are  speedily 
covered  with  the  finest  vegetation.  It  is  because  the  former,  being 
more  vitrified  than  the  latter,  are  less  easilv  decomposed, 
,  The  author  examines  likewise  the  obsidians,  or  volcanic  glass  j 
and  comparing  all  the  shades  of  their  greater  or  less  vitrification,  he 
always  finds  traces  of  augite  or  felspar  the  principles  which  predor 
ruinate  in  the  two  orders  of  lavas  ;  and  the  obsidians  fused  into  a 
black  glass  have  shown  perfect  transitions  to  the  most  dense  basalt. 
In  a  word,  obsidian,  scoris,  lavas,  basalts,  do  not  difier  in  compo' 
sition,  but  only. in  the  peculiarities  of  their  texture.  Even  in  vol- 
canic sand  and  ashes  we  may  find,  by  washing,  the  same  materiab 
whose  aggregation  forms  the  neighbouring  lavas.  M.  Cordier  ha« 
Allowed  these  materials  in  the  different  substances  after  they  have 
been  altered  by  time,  aAd  has  disengaged  from  them  the  new  sub- 
stances which  have  made  their  appearance  in  them,  or  wh^ch  have 
filtered  into  their  vacuities.  He  has  not  neglected  the  examinatioa 
of  any  modification  of  these  volcanic  products,  whether  true  or  dis- 
puted, and  he  has  every  where  found  these  general  laws  to  hold; 
but  when  we  pass  to  the  ancient  trap  rocks,-  to  which  it  has  beea 
attempted  to  refer  the  basalts,  none  of  these  marked  characten  can 
be  perceived  wliich  establish  such  undoubted  relations  between 
kvas  and  basalts.  , 

Tlie  mass  of  these  ancient  rocks  has  no  apparent  voids ;  we 
scarcely  perceive  grains  in  them,  and  they  do  not  difler  from  each 
o^r  in  colour.  They  cannot  be  divided  info  separate  parts;  no 
mechanical  analysis  can  be  made  of  them.  Consequently  if  a  part 
of  tliese  rocks  is  composed  of  heterogeneous  materials,  it  is  impos- 
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■ible  to  determme  the  mineral  Epecies  to  which  these  materials 
belong.- 

Their  chemical  analysis  is  Itkemse  different,  particiilarlf  because 
they  contain  no  Umniated  iron. 

Hence  the  pretended  analogy  lietneen  the  traps  and  the  basalts  is 
not  confirmed  by  a  rigorous  examination. 

As  to  the  oHgin  of  the  lavas,  and  th^  causes  of  their  fusion,  M 
Cordier  does  not  venture  t^  conjecture ;  but  considering  their  mass 
as  coagulated  by  an  instantaneous  crystallization,  be  easily  resolves 
the  problem  so  long  disputed,  whether  the  crystals  in  lavas  have 
been  carried  quite  fcrmed  from  the  bowels  of  the  earth,  and  enve- 
loped in  them,  or  have  been  afterwards  formed  in  their  cavities,  or 
have  crystallized  at  the  same  instant  that  the  rest  of  the  mass  con- 
solidated. It  is  easy  to  see  that  he  adopts  the  last  of  these  alterna- 
tives. 

He  terminates  this  great  and  fine  undertaking  by  a  methodical 
enumeration  of  the  basalts,  and  the  products  of  volcanoes,  arranged 
according  to  their  materials  of  aggregation,  and  under  the  two  pre- 
dominating principles,  felspar  and  augite. 

This  nature  so  mysterious  of  volcanoes,  these  immense  chimneys 
of  heat,  under  circumstances  quite  different  from  those  which  sup- 
port fires  at  the  suriace  of  the  earth,  will  long  constitute  one  of  the 
great  cAjects  of  the  curiosity  of  philosophers,  and  will  excite  their 
eSbrts  ns  long  as  there  remain  any  hopes  of  success.  A  young 
mineralogist,  both  zealous  and  well-intormed,  M.  Mesnard  de  la 
Groye  (of  Angers),  having  had  an  opportunity  in  1S12  and  1813  to 
observe  several  of  the  phenomena  of  Vesuvius,  has  drawn  up  a 
journal  of  them,  remarkable  for  its  exactness,  and  mixed  with 
many  original  ideas  and  conjectures. 

Since  the  enormous  diminution  which  the  oone  of  the  volcano 
underwent  in  iyii4,  when  it  sank  more  than  400  feet,  all  the  erup- 
tions have  taken  place  from  the  summit,  which  seems  to  have  pre- 
vented them  from  being  so  abundant  and  destructive  as  those  wnich 
proceeded  from  the  sides.  The  bottom  of  the  crater  has  risen,  and 
It  is  not  impossible  but  it  is  filling  up.  Hence  M.  de  la  Groye 
draws  as  a  conclusion  that  we  must  not  always  refuse  to  allow  a 
mountain  to  be  volcanic  becaose  it  lias  no  crater. 

The  flow  of  lavas  is  the  less  abundant  the  greater  the  quantity  of 
acorlie  and  lapillee  thrown  out  of  the  volcano  during  an  eruptioa. 
The  whole  cone  is  covered  with  these  little  stones,  which  are  soon 
altered  by  the  acid  vapours,  and  assume  those  lively  and  variegated 
colours  which  give  them  at  a  distance  the  appearance  t^  turf  ia 
blossom,  and  which  have  led  naturalists  into  the  o[Hnioa  that  the 
<irater  is  filled  with  sulphur.  This  is  so  far  Irom  being  true,  that 
it  is  seldom  we  even  perceive  sulphureous  vapouia.  On  the  con- 
trary, continued  exhalations  of  muriatic  acid  are  perceptible,  and 
concretions  of  common  salt  are  evenr  where  to  be  seen. 

M.  Mesnard  de  la  Groye  fam  this  divides  voicanoes  into  tw« 
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claj!n%;  tbose  in  which  solphur  acts  a  conspicuous  part,  and  those 
in  which  muriatic  acid  predominates.  He  places  Vesuvius  among 
the  laner. 

He  points  out,  likewise,  tha  constant  smoke  which  rises  from 
.  ctirreBis  of  lava,  and  ivhlcK  shows  that  it  contains  much  moisture ; 
for  these  smokes  arc  entirely  aqueous.  No  flames  appear ;  but  the 
red-hot  sand  and  stones,  and  the  reverberation  of  the  internal  focu^ 
<m  the  vapours  which '  issue  out,  occasion  the  appearance  of  them. 
IjBva  flows  slowly  ;  its  sides  eooled  down  form  a  canal  for  it,  and 
keep  it  elevated  above  the  soil,  all  covered  with  scoris,  We  know, 
.  likewise;  that  its  heat  is  not  equal  to  that  of  melted  glass ;  for  wheit 
it  incloses  the  trunks  of  trees,  it  does  not  char  them  to  the  centre. 
M.  de  la  Groye,  therefore,  believes  that  the  lava  owes  its  fluidity  to 
•ome  principle  consumed  by  the  fusion,  and  that  this  is  the  cause  of 
the  difficulty  of  again  fusing  lava  which  has  become  solid.  The 
part  of  the  mass  which  is  not  swelled  into  scoriee  has  an  aspect 
quite  stony.  To  it  the  Germans  give  the  name  of  graustein.  The, 
author  compares  the  periods  of  the  fusion  of  lavas  to  those  through 
which  those  salts  pss  that  melt  after  swelling  up.  He  mentions 
curious  fects  respecting  the  prodigious  duration  of  their  heat,  and 
concludes  from  them  that  they  contain  within  themselves  the  prin- 
ciple of-  heating,  and  do  not  merely  possess  communicated  heat.  To 
'  all  these  remarks  M.  de  la  Groye  adds  a  minute  account  of  the  great 
eruption  of  1815,  which  produced  an  infinite  quaiitity  oflapillie 
and  ashes,  but  the  lavas  of  which  did  not  reach  the  cultivated 
country.  ,  . 

After  having  studied  a  burning  volcano  with  so  much  care,  M. 
de  la  Groye  wished  to  ascertain  the  motives  for  arranging  ditterent 
tnouniains  among  extinct  volcanoes.  He  accordingly  visited  one 
which  M.  de  Saussuie,  and  other  great  geologists,  had  placed  in 
>  that  class,  hut  in  which  the  obstinate  Neptunists  still  found  nume- 
rous pretexts  to  support  their  doubts. 

This  is  the  mountain  Beaulieu,  about  three  leagues  from  Aix,  in 
Provence,  The  inequalities  of  the  surrounding  country  exhibit 
marks  comparable  to  currents  of  lava.  Its  extent  is  about  1200 
fathoms  in  length,  and  COO  or  700  in  breadth ;  its  -height  about 
280  above  the  sea.  It  is  surrounded  to  an  indefinite  distance  by 
lime-stone.  Towards  the  east  are  the  basaltic  precipices  which 
appear  to  constitute  the  centre  of  the  whole  system  ;  but  even  in 
the  basaltic  pan  itself  sea  shells  occur,  and  a  great  deal  of  lime- 
stone. The  amygdaloids  and  basalts  are  covered  with  it  in  several 
parts.  In  others  fragments  of  it  are  mixed,  and  constitute  a  kind 
of  breccia.    It  has  often  peneirattd  the  cavities  of  the  amygdaloid. 

The  principal  rock  is  tlie  floetz  green-stone  of  the  Germans,  com- 
posed of  felspar  and  augjte,  sometimes  in  such  large  grains  that  it 
resembles  granite.  Jt  forms  a  long  ridge,  and  we  pass  from  that 
rock  by  intermediate  ones,  comparable  to  trap  properly  so  called,  to 
common  basalt  containing  frequently  olivine,  and  of  which  Sau3sur« 
observed  some  parts  divided  into  prisms.  There  is,  likewise,  wadu, 
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vhidi  cooatitates  the  l»sU  of  the  amy ^daloid*  and  .which,  when  its 
qavitiea  are  empty,  rcaemhles  exictly  a  porous  lava ;  but  which  are 
most  commonly  filled  with  calcareous  spar,  like  the  mandelatcin  of 
the  GennaDs.  We  find,  likewise,  a  tesaltic  tuff  filled  with  soiall 
calcareous  pebbles,  and  containing  augite,  olivine,  mica,  and  the 
other  miitenla  so  common  in  btvu.  M.  Mesoard  saw  at  BeauUeu 
«ven  a  hollow  which  he  oonsldered  as  the  remains  of  a  crater.  The 
author,  after  some  general  reasons  against  the  objections  of  the 
Neptunitts,  concludes  that  this  mountain  was  produced  by  a  sub- 
marine eruption,  and  that  the  sea  in  which  it  took  place  contimied 
long  after  to  deposit  lime-stone.  Saussure  has  already  eipressed 
himself  in  iarour  of  that  opinion.  Faujas  has  considered  it  as 
incontest^le;  and  M.  Mestuird  thinks  he  sees  in  it  a  method  of 
conciliating  all  the  opinions  about  these  [Hetended  secondary  trap* 
so  long  the  subject  of  debates. 

Among  the  numerous  remains  of  unknown  animals  which  fill  the 
strata  of  the  earth,  there  occur  marks  of  an  animal  of  a  singular 
ibrra,  composed  of  a  kind  of  corselet,  and  of  an  abdomen  formed 
of  difiirent  segments,  each  of  which  is  divided  into  three  lobes. 
Naturalists  have  given  them  the  name  of  enlomolites  and  trU(Ailet ; 
but  they  have  sot  sufficiently  distinguished  tbem  from  each  other,  . 
and  .did  not  attempt  to  determine  to  what  particular  bed  each  be- 
kaiged. 

M.  Broogniart,  Director  of  the  Manubctory  at  Sevre,  which 
the  Class  has  lately  acquired  as  a  member  for  the  section  of  mine- 
valogy,  in  place  of  the  late  M.  Desmarets,  has  presented  a  pi4>er 
on  this  subject ;  in  which,  after  a  careful  comparison  of  the  sped- 
ntens  that  he  procured,  and  likewiw  of  the  descripti(»is  and  figures 
I^t  by  preceding  authors,  he  shows  that  there  exist  at  least  seven 
species  of  these  trilobites;  tliat  their  principal  forms  are  sutfictently 
cufierent  to  euable  us  to  divide  them  into  four  genera,  all  of  which 
must  be  arranged  in  the  class  of  crmlacea,  and  in  the  order  in 
adiieh  .th«  branchlee  are  uncovered.  The  greater  number  of  these 
tributes  belong  to  the  most  aadent,  that  is,  to  the  deepest,  beds 
which  eontaii)  animal  remains.  They  must,  therefore,  nave  been 
among  the  fiiht  living  beings ;  and  in  &ct  as  we  approach  the  luriace 
we  find  Crustacea  more  similar  to  those  which  the  sea  nourishes  at 
present ;  but  the  trilobites  disappear  entirely, 

M.  Gillet-LaumoDt,  Member  of  the  Council  of  Mines,  and 
Correspondent  of.  the  Institute,  has  exhibited  agates  containing 
white  circles  disliibuted  in  a  quincijnx,  which  resembled  some 
petcifactioo  of  »  polypus ;  but  they  were  produced  artificially.  M. 
Luumont,  who  had  observed  that  blows  struck  in  a  particular 
manner  detached  very  regular  cones  from  sand-stone  {gres),  applied 
the  same  method  to  agates,  and  produced  in  the  same  way  conical 
fissures,  the  sections  of  which  presented  circles  precisely  similar  to 
th^te  exhibited  at  first. 

L  M-  Cordicr  has  published,  a  memoir  on  the  coal-mines  of  France^ 
and  on  the  progress  made  in  working  tbem  during  the  last  25  years. 
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He  has  riiowil  that  is  tfais  inteml  th^  produce  has  increased  more 
than  fourfold.  This  work,  very  impprtont  for  the  administration,  ii' 
occotnpaDied  by  a  very  interesdng  chart,  exbitritiog  the  extent  of 
our  coal  districts,  the  principal  mnies  at  preseat  working,  and  the  . 
Erection  of  their  diflerent  leveb.  It  )uts  been  interled  m  the 
Journal  des  Mines. 

Atbowerof  stones  has  Mien  thb  year  lOtewiie  in  the  neighbour- 
|lpod  of  Langres,  with  all  the  usual  circumitaQCea.  M.  ^stoHet, 
l^vsiciap  in  that  town,  has  collected  some  of  them.  They  are 
quite  similar  to  other  stones  of  the  same  origin,  except  that  thnr 
mctore  is  perhaps  a  little  whiter. 

M.  Vauqueliti,  who  had  been  charged  last  year  with  the  exami- 
nation of  the  aetolites  of  Agen,  has  presented  some  reflections  on 
the  state  in  which  the  principal  elements  occur  in  this  sort  of  stones. 
A  portion  of  the  silica  appears  to  him  to  be  in  combination  with  the 
magoGua.  Sulphur  is  present  united  to  iron ;  for  the  minenl  gives 
snlphureted  hyan^n,  when  dissolved  in  the  acids.  As  to  the 
chromium,  it  appean  in  a  separate  state,  and  somedmei  ia  par- 
ticles so  laige  as  to  destroy  lUt  idea  of  combination. 

(Ts  U  tontbued.) 


Article  XI. 


I.  Pki^iie  Saad-atcae. 

Some  fishermen,  upon  the  east  coast  of  Ghhu,  near  the  {Rovlbce 
of  Chincheu,  brought  up  a  considerable  piece  of  stone  in  one  of 
their  nets.  Observing  something  peculiar  in  its  appearance,  io-- 
stead  of  throwing  it  overboard,  they  carried  it  to  Cantdn  to  tempt 
the  curiosity  of  the  Europeans  In  tkat  place.  It  was  pun^ftd  by 
Mr.  Garratt,  the  purser  of  an  East  Indiaman>  who  supposed  Irom 
its  appearance  that  it  was  a  petrified  buttock  of  beef,  and  on  that 
account  gave  a  considerable  sum  of  money  for  it.  It  is  at  present ' 
in  the  possession  of  Mr.  Mawe,  mineral  dealer  in  the  StrBod,^ 
where  I  had  an  opportunity  of  examining  it. 

It  is  aa  irregular  shaped  mass,  weighing,  when  dry,  23  pounds 
fimr  ounces  avoirdupois;  and  when  soaked  in  water,  34  pounds 
fiMir  oBucas.  It  has  certainly  some  laint  resemblance  in  sbapci  to  « 
buttock  of  beef.  One  part  answering  to  the  bone  and '  aoothw  te- 
the  flesh.  But  this  appearance  ia  owing  to  an  external  eoating  of 
ochre,  and  does  not  hold  internally.  Cki  one  side  of  it  there  is  a 
coating  of  vnwi\  quartz  crysuls.  The  stone  is  full  of  snail  nMad 
boles,  'plBce4  at  uoeqiul  distances,  and  not  peiKtratlng  deep. 

Colour  partly  inow  white,  partly  wine  yellow. ' 
•  x2 
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Lustre,  JuU.    Fracture,  fine  graioed,  even.    Fragments  ine- 

It  13  probably  cotnpoeed  of  grains;  but  they  are  so  small,  u 
scarcely  to  be  distinguished  by  the  naked  eye.     Opake, 

Soft,  or  at  least  easily  scratched  with  a  Imife.;  but  scarcely  re^ 
ducibie  to  powder  between  the  fingers.  Under  the  pestle  of  an 
agate  mortar  it  is  easily  crushed  to  the  finest  powder ;  so  that  the 
grains  of  which  it  is  composed  are  exceedingly  small. 

Specific  gravity  1-6825.  ■ 

The  remarkable  property  by  which  this  stone  is  distinguished  is> 
that  when  steeped  in  water  it  becomes  exceedingly  flexible  in  every 
direction ;  but  without  the  least  elasticity.  When  allowed  to  dry  it 
loses  in  a  great  measure  this  flexibility.  Titus  it  differs  from  the 
flexible  sand-stone  ot  South  America,  both  in  its  external  properties, 
and  in  the  effect  of  water  upon  it. 

To  ascertain  the  constituents  of  this  stone  I  fused  20  grains  of  it, 
previously  exposed  to  a  red  heat,  with  carbonate  of  soda.  The 
fusion  was  complete,  and  very  easily  accomplished,  showing  that 
the  stone  consisted  chiefly  of  silica.  The  fused  mass  was  dissolred.- 
in  water,  'supersaturated  with  muriatic  acid,  and  evaporated  to  dnr^ 
ness,  ITie  dry  mass  being  washed  in  water,  and  thrown  upon  the 
filire,  left  the  silica..  The  liquid  waa precipitated,  by  carbonate  of 
soda,  and  the  precipitate  boiled  in  pure  potash.  Part  was  dissolved. 
The  remainder  was  grey,  dissolved  with  effervescence  in  muriatic 
acid,  and  formed  selenite  with  sulphurkt  acid ;  it  was  therefore 
carbonate  of  lime,  mixed  with  a  very  little  iron.  The  selenite 
weighed  14.  grain,  indicating  0*62  grain  of  lime.  The  portion 
dissolved  by  the  potash  ,  was  alumina,  and  being  tluown  dowD 
by  sal  ammoDlac,  and  washed  and  dried,  it  weighed  0*3  grain. 
,    Hence  the  stone  was  composed  of 

Silica 19-08 

Ume  with  a  trace  of  uon 0-62 

Alumina  ••••' O'SO 


II.  Curious  Growth  of  a  Plane  Tree.  . 
Among  the  ruins  of  the  old  monastery  of  the  New  Abbey,  in 
Galloway,  there  is  a  plane-tree,  about  20  feet  high,  which  growa 
on  the  top  of  a  wall  built  with  stone  and  lime.  Being  straitened 
for  nourishment  in  this  situation,  many  years  ago  it  shot,  forth  rooti 
into  the  open  air.  These  neither  died  nor  drew  back,  biH  de- 
scended by  the  side  of  the  wall,  which  is  10  feet  high.  It  was 
several  years  before  they  reached  the  ground,  during  which  time 
diey  conveyed  no  nutriment  to  the  tree,  but  were  supported  by  it.. 
At  length  they  dipped  into  the  earth,  and  have  since  enabled  the 
tree  to  grow  with  vigour.  Between  the  top  of  the  wall  and  the. 
surface  of  the  earth  .they  have  never  thrown  out  either  J>rMJCb<».«r 
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I^ves,  but  liave  -coalesced  into  a  sort  of  trunk  }0  feet  liigli,  and 
pretty  thick,  which  is  very  singular  in  being  now  terminated  by 
roots  both  at  top  and  bottom. — This  curious  fact  is  related  in  a  letter 
by  Dr.  Walker,  late  Professor  of  Natural  History  io  the  Univerdty 
of  Edinburgh,  to  LordKames,  dated  Feb.  18,  1773,  published  ia 
the  Memoirs  of  the  Life  and  Writings  of  Lord  Kames  by  Lord 
Woodhouslee,  vol.  iii.  p.  207. 

III.  Depth  at  which  Barley  will  groiv. 
Dr,  Walker,  in  the  same  letter,  states,  from  hb  own  observa- 
tion, that  barley  will  lise  though  sown  to  the  depth  of  10  inches, 
but  will  not  rise  if  placed  12  inches  deep.  This  depending  upon 
the  access  of  air  to  the  grain,  shows  us  how  far  under  the  surlace  of 
the  earth  the  air  is  capable  of  peuetrating. 

IV.  On  burning  Clay  as  a  Mamtr?, 

(To  Dr.  Thomson.) 
DEAR  SIR,  .  Damfriis,  Prf.  IB,  181B.     ' 

.  Being  one  of  the  constant  readers  of  your  Annals  of  Philosophy, 
^nd  looking  at  your  title-page,  1  see  you  give  all  agricultural  sub- 
jects an  iosertlon  in  your  publication.  Situated  as  1  am,  in  a  part 
of  .Scotland  where  agriculture  is  quite  in  its  infancy,  and  where  the 
application  of  chemistry  to  the  improvement  of  that  most  useful 
bianch  of  national  industry  is  altogether  unknown,  I  take  die 
liberty  of  submitting  the  following  observations  to  your  considejn- 
lion,  bt^ing  your  kindness  to  an  ignoramus  may  overlook  any  im- 
pertinent questions  I  am  now  about  to  put.  AH  this  country  from 
Port  Patrltjk  to  almoet  the  eastern  extremity  of  Scotland,  is  under- 
going the  operation  of  clay-burning.  It  is  natural  to  ask  what  is 
the  cause  of  all  this,  and  what  benefit,  or  what  alteration,  does  the 
clayey  mats  undergo  by  this  torrelaction  by  fiie  ?  Many  times  have 
I  inquired  from  some  of  these  great  clay-burners,  but  could  never 
obtain  any  explanation,  as  unfortunately  none  of  these  Gentlemen 
are  at  all  acquainted  with  the  science  of  chemistry.  I  can  under- 
stard  so  fer,  that  where  the  clay  to  be  burnt  contains  any  portion  ' 
of  calcareous  matter  in  It,  the  operation  of  the  lire  may  convert  it 
into  a  caustic  state,  and  by  that  means  convert  it  into  an  active 
manure  ;  also  the  carbonaceous  matter  used  in  firing  (be  clay  may, 
by  having  its  ashes  mixed  whh  the  burnt  clay,  be  useful  as  a  com- 
post for  various  plants,  as  it  has  been  ascertained  that  carbon  is  the 
food  of  plants.  Some  clay,  also,  may  contain  much  sulphate  of 
lEon,  which  may  sometimes,  by  an  excess  of  acid,  be  injurious  to 
vegetation  ;  and  the  carbonaceous  matter  may,  when  used  in  burn- 
ing the  clay,  tend  to  dispel  the  sulphuric  acid,  and  leave  behind  the 
ifon,  which  may.  absorb  oxygen,  and  afford  it  In  quaniity  to  be 
absorbed  by  the  roots  of  plants.  I  believe  that  iron  is  capable  of 
absorbing  various  doses- of  oxygen,  hut  I  do  not  know  whether  it 
has  been  experimentally  tried  if  the  roots  of  plants  can  absorb  the 
vxygen  firom  the  metal.     I  have  heard  some  assert  that  oxide  of 
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tnanganese  has  the  same  properly  of  absorbing  various  doses  of 
Oxygen ;  bui  have  not  yet  beard  whether  it  be  capable  of  furnisbiDg 
it  to  the  roots  of  plants.  Sir  H.  Davy,  1  thiiiL,  says  that  oxide  of 
iron  is  vfry  useful  in  vegetation ;  but  (A  oxide  of  manganese  he  has 
not  said  a  word.  Should  you  think  it  worth  your  while,  you  will 
much  obl^  a  constant  reader,  and  numerous  others  who  are  en- 
gaged in  clay-burning,  by  explaining  what  you  conceive  to  be  the 
benefit  derived  from  thij  process.  1  hare  seen  some  fields  having 
had  the  whole  surface  ploughed  up,  being  a  clay  soil,  and  a  good 
deal  of  vegetable  remains  mixed  with  manure,  Subjected  to  this 
wasteftil  torrefaction.  Manure  in  Scotland  is  difficult  to  be  had^ 
and  the  management  of  it  not  at  all  understood.  Surely  "Aoa 
jnelhod  of  destroying  it  in  the  soil  is  most  wasteful,  and  will  finally 
prove  highly  injurious  to  the  interests  of  agriculture,  if  not  soon 
checked.  If  at  any  time  you  should  find  leisure,  some  papers  on  the 
management  and  preparation  of  manure  on  sound  chemical  prio- 
ciples,  introduced  into  your  publication,  would  be  well  received  by 
your  northeni  friends.  With  hopes  of  soon  seeing  your  attention 
given  to  the  explanation,  and  wliat  you  ccttceive  may  be  the  advan- 
tages of  clay-bunuDg, 

I  remun^  dear  Sir, 

A  Constant  Heasbk. 

I  am  sorry  that  I  amquiteunabletogiveasatisltictnyexplanatioti 
of  the  practice  alluded  to  in  the  preceding  letter.  On  readii^ 
Mr.  Craig's  letter  on  the  subject,  when  in  Edinburgh  last  year,  I 
made  some  inquiry  about  it,  and  was  informed  (I  think)  by  Pro- 
fessor Jameson  that  he  had  seen  some  specimens  of  the  clay  thus 
burnt,  and  tliat  in  reality  it  was  a  marl.  This  explanation  satisfied 
me  at  the  time ;  but  it  is  quite  obvious,  if  the  sub-soil  from  Port 
Patrick  to  Berwick  be  treated  in  this  manner,  that  its  nature  must 
vary  greatly  in  diSerent  places. 

The  l>urning  of  clay  as  a  manure  is  not  a  new  discovery,  as  it  is 
supposed  to  be,  in  the  Farmer's  Magazine.  Dr.  Beid,  in  a  letter  to 
Lord  Kames,  written  in  1775,  says,  "  If  wet  clay  is  put  Into  the 
fire  uncompress«],  1  am  infonned  that  it  \bumB,to  ashes,  which 
make  no  bad  manure."  (Life  of  Lord  Kames,  vol.  iii.  p.  224.) 
We  can  assign  some  conjectural  advantages  that  may-  result  from 
burning  clay,  and  laying  it  as  a  manure  on  clay  land.  From  the 
curious  table  by  Dr.  Schitbler,  inserted  io  the  last  number  of  the 
Aiuials  (p.  i08),  we  see  how  very  adhesive  (or  heavy,  as  agricul- 
turists term  it)  clay  soil  iii,  and  how  strongly  it  retains  moisture. 
Now  when  clay  is  burnt  it  loses  these  qualities.  Such  a  mixture, 
therefore,  may  tend  to  render  a  clay  soil  less  adhesive,  and  less  re- 
tentire  of  moisture ;  but  if  this  be  its  only  use,  fine  sand  or  caica-  , 
reous  sand  would  probably  answer  better. 

From  Mr.  Craig's  description  of  the  burning,  we  may  infer  that 
the  heat  applied  is  very  small;  for  he  says  that  the  combustion  is 
Dot  apparent  unless  you  c^n  up  the  heap ;  and  that  ib  each  a  casc' 
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it  goe3  out,  and  cannot  be  again  kindled.  Is  it  not,  therefiwe, 
posmble  that  this  apparent  burning  of  the  lub'soil  is  in  feet  only 
accomplishiiig  imperfectly  what  Mr.  Vnaderetraeten  «a}^  is  per- 
fbnnea  every  third  or  fourth  year  in  Flanders.  In  that  country, 
according  to  him,  every  third  or  fourth  year  the  sub-soil,  which  la 
soaked  with  the  m^ure  that  has  been  laid  on  the  surface,  is  brought 
to  the  surface  by  trenching  the  whole  groood,  while  that  which  was 
fiirmerly  the  surface  is  converted  into  sub-soil.  By  this  method  he 
says  the  necessity  of  following  is  saved;  for  the  sub-soil  in  reality 
lies  fallow  for  three  successive  years. 

In  case  our  farmers  should  be  tempted  to  try  this  experiment,  it 
may  be  pn^er  to  mention  that  the  Waes,  or  the  country  between 
Antwerp  and  Ghent,  in  which  Flemish  farming  has  been  carried  to 
the  highest  point  of  perfection,  was  originally  nothing  but  sea  sand>' 
and  t^t  it  has  become  the  rich,  light  soil,  which  we  find  it  at 
present,  from  the  great  quantity  of  manure  laid  upon  it,  for  a  period 
«f  at  least  three  centuries. 

V.  Lamp  for  Coal-Mines. 

(Td  Dr.  ThoauoD.) 
Percwil  qui  aiile  nos  Hoitra  imineriiit  ant  dixerint. 
SIR, 
]  again  prefix  my  motto  by  way  of  correcting  the  press  of  the 
last  month.  The  figure  «f  the  lamp  is  at  once  an  answer  to  the 
objection  in  The  Philosophical  Magazine,  that  the  tube  may  re- 
ceive explodible  air  from  a  blower,  whether  the  lantern  be  moving 
or  stationary.  The  safety  principle  of  Sir  H.  Davy's  lantern  wasat 
first  supposed  to  be  foul  air  witbin  the  lantern  derived  from  the 
combustion  of  the  wick.  This  was  an  error;  and  the  diminished 
flame  has  been  shown  to  be  owing  to  the  diminished  supply  of  lur. 
At  first  air  was  admitted  by  one  or  two'  large  holes  at  the  bott6m  of 
the  lantern;  explosioDs  took  place;  to  these  boles,  dimtnisbed  in 
size,  and  increased  in  number,  tubes  were  added.  Finally,  ibt 
holes  were  multiplied  until  they  deviated  into  gauze.  At  every 
progressive  change  The  Philosophical  Magazine  abused  those  who 
doubn!i<lL  If  I  am  now  asked  if  I  trust  in  the  gauw,  my  reason 
for  donbting^  Is  ibe  abuse  which  The  Philosophical  Magazine  con- 
tinues to  b^Dw  on  aR  who  shall  doubt  You  have  not  developed 
the  principle  upon  which  the  heneiits  of  tbe  gauze  depend.  You 
talk  of  a  fixedness  of  the  air,  which  cannot  be.  If  an  eiphtsioD 
tatces  place,  without  any  oinsiderable  extrication  of  heat,  the  con-" 
tact  of  the  adjacent  wires  cools  down  the  red-hot  air,  and  renders 
it  incapable  of  kindling  combustion  without.  This  indicates  an 
adaptation  of  apertures  and  wires,  which  will  vary  with  tbe  nature 
<tf  the  explodible  air  and  the  heat  developed.  There  will  be,  then) 
no  safety  bbt  what  depends  upon  this  due  arrangement,  and  the 
access  of  explodible  mixtures. not  yielding  mcne  heat  in  combustion 
tbao  is  provided.    If  this  heat  be  in  excess,  if  a  stitch  be  dropp^' 
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In  the  gauze,  if  tbe  gauze  be  bust  by  the  explosioo,  all  is  I6st. 
Will  a  bomb  inclosed  in  metallic  gauze  explode  in  a  magazine 
without  firing  itf 

To  Sir  H.  Dary  all  credit  is  due  for  the  perseverance  with  which 
he  has  continued  to  review,  and  endeavoured  to  improve,  the  first 
suggestions  of  his  mind,  and  for  the  benevolent  purposes  by  which 
his  labours  have  been  actuated.  , 

Complete  success  seems  not  to  be  attainable  in  any  of  the  ways 
attempted,  and  secunly  should  rather  be  expected  from  the  change 
of  system  which  has  been  before  recommended. 

yi.  Results  of  Hygrometrical  Observations  T^t^  i^  tk^  JBasia  of 
the  Atlantic  Ocean. 
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VII.  Cwiqus  Cause  of  Headach. 
A  gardener's  wife  at  Vienna  was,  at  the  age  of  24  years,  seized 
by  a  violent  headach,  which  continued  for  several  years,  and  drove 
her  almost  to  despair.  She  was  at  last  advised  to  take  snuff  as  a 
remedy,  in  order  to  jiromote  a  discharge  of'mucus.  Happening  to 
have  some  assafqetida  in  the  house,  she  mixed  it  with  the  squfF,  on 
the  supposition  that  it  might  increase  the  effect.  The  consei^uence 
was,  thata  worm  was  discharged  ^om  the  nostril  similar  in  appear- 
ance to  the  common  grub.  This  circumstance  induced  her  to  con- 
tinue to  use  the  mixture  of  assafcetida  and  snuff.  Eight  more 
worms  were  discharged.  In  short,  by  the  use  of  the  remedy,  43 
worms  in  all  were  discharged,  and  the  headach  was  completely  re- 
moved. J)r.  Frank,  who  celates  the  case,  supposes  that  the  worms 
had  beeo  lodged  in  the  frontal  sinus. 

VIII.  Strength  of  Iran. 

-  An  experiment  was  lately  made  at  Blackwall  to  determine  the 

strength  of  the  iron  employed  ia  the  manufacture  of  icon  cables. 

,  It  was  found  that  an  iron  wire  l^-  inch  in  diameter  was  broken  by  a 

weight  of  40  tons ;  therefore  ao  iron  wire  of  one  inch  in  diameter. 


DiqllzcdbjCoOgk" 


1816.^  Sdentific  Inielligence.  321 

would  be  broken  by  a  weight  of  25-6  tons.  This  is  considerably  less 
tiiaD  the  itrength  of  iron  resulting  from  Sickingen's  experiments. 
He  found  that  an  iron  wire  0'078  of  an  inch  in  diameter  was  broken 
by  8  weight  of  549*25  lbs,  avoirdupois.  Now  if  we  suppose  the 
strength  of  ircm  wire  to  vary  as  the  squares  of  its  diameter,  the  pre- 
ceding experkneDt  will  give  im  the  weight  capable  of  breaking  an 
iron  wire  of  the  dtameter  0  07S  of  an  inch  348'SS  Ib!>.  avoirdupois. 
Hence,  supposing  both  experiments  correct,  English  iroo  must  bp 
fnaterially  weaker  than  Swedish  iron. 

IX.  New  Ore  of  Copper. 
i  Mr.  Mawe,  miners)  dealer  in  the  Strand,,  recsived  some  time 
ago  a  car^  of  minerals  from  Cadiz,  which  had  been  shipped  origi- 
nally at  Vera  Cniz,  and  of  course  are  the  produce  of  Mexico. 
Atnong  them  there  were  a  few  specimens  of  a  copper  ore,  which,,  to 
me  at  least,  was  new ;  nor  have  1  been  able  lo  find  any  allusion  to 
it  in  any  of  the  mineralogicai  books  which  I  have  consulted.  Tht- 
tpecimens  which  I  have  seen  being  few  and  small,  the  following 
description  will  be  imperfect:— 

Colour,  verdigris-green,  with  a  tint  of  blue.  The  central  parts 
of  the  distinct  concretions  appear  darker  coloured  than  towards  the 
circumference,  owing,  I  conceive,  to  the  transluccncy  of  the  edges 
of  these  concretions.  Some  few  of  the  concretions  are  coated  with 
a  whitish  crust,  but  this  is  uncommon. 

Most  of  the  specimens  had  a  botryoidal  form;  one  of  ibem  was 
thin,  as  if  it  had  constituted  a  portion  of  a  thin  vein. 

luustre,  vitreous,  and  varying  much  in  intensity.  The  internal 
lustre  of  8  distinct  concretion  fully  as  strong  as  that  of  glass;  but 
the  external  lustre  is  often  dull. 

Fracture  compact,  conchoidal.  Fragments  somewhat  rounded 
with  blunt  edges.  In  granular  distinct  concrelluns  rather  larger 
each  than  a  grain  of  mustard  seed.  Translucent  on  the  edges. 
Nearly  as  hard  as  calcareous  spar.  It  is  readily  scratched  by  a  knife. 
The  distinct  concretions  are  very  easily  separated  &om  each  other; 
but  a  single  concretion  is  not  more  easily  frangible  than  alum  or 
rock  salt.     Brittle,     Specific  gravity  2-238. 

When  a  distinct  concretion  is  thrown  into  nitric  acid,  no  effer- 
vescence ti^es  place ;  but  if  we  reduce  the  mine'ral  to  powder,  it 
eflervesces  in  that  acid,  and  is  partly,  dissolved.  The  same  solution 
t»kes  place  in  the  course  of  a  few  days  if  a  lump  of  the  mineral  be 
put  into  nitric  acid^  A  white  insoluble  powder  remains,  which 
fuses  into  a  glass  with  potash,  and  is  therefore  silica.  The  nitric 
acid  solution  is  blue,  but  becomes  green  when  mixed  with  muriatic 
acid.  ^4*1  grains  of  the  mineral  treated  in  this  way  furuishvd  6-1 
grains  of  silic8 ;  and  the  copper,  being  thrown  down  by  a  plate  of 
zinc,  weighed  10*5  grains.  Now  10-5  grains  of  copper  constitute 
i:i  i-2&  grains  of  peroxide  of  copper.  This  oxide  in  the  ore  wa« 
united  to  carbonic  acid  and  carbonate  of  copper,  as  1  have  ascer- 
■  (jained  by  experiment,  and  is  composed  of  one  atom  acid  and  one  atom 
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oxide.    An  atom  of  carbpiuc  acid  weighs  2*751 ',  And  ao  atom  of 
peroiide  of  copper,  10.    Tberefbre  the  carbonate  of  «f  per  in  the 
ore  amounted  to  16'73ti  grains.     Hence  the  ore  is  compoKd  of 
Carbonate  of  copper  ....  16736   ....  69*44 
^iot 6*1        25*81 


22-836    94*75 

hm    1*264   ....     5*S6 


24-1  100* 

I  bad  not  a  sufficient  siipply  of  the  «re  to  enable  me  to  decide 
whether  this  5^  per  cent,  of  k»s  be  owing  lo  the  presence  of  water^ 
or  to  an  error  in  my  mode  of  experimenting.  I  think  it  not  hd' 
likely  that  I  may  have  lost  a  little  of  the  oc^^r,  as  I  washed  it  re- 
peatedly with  water  on  a  watch-glass,  and  poured  the  water  off  id 
Older  to  get  rid  of  the  whole  of  the  zinc  solution.  Now  it  is  pos- 
sible that  a  flock  or  ttvo  of  the  copper  might  have  been  carried  off 
by  the  water  without  my  perceiving  it.  The  toss  ot  half  a  grain  of 
copper  in  that  way  would  account  for  the  greatest  part  of  the  loss. 
At  the  same  time  I  am  not  aware  oi  having  lost  any  copper,  and 
Klaproth  found  six  per  cent,  of  water  in  a  specimen  of  blue  car- 
bonate of  copper  which  he  examined. 

X.  Death  of  Gvyton  de  Morveau, 
Some  months  ago  M.  Guyton  de  Morveau  died  in  Paris,  at  a 
very  advanced  age.  He  was  probably  the  oldest  chemist  in  France, 
having  been  known  as  a  writer  for  more  than  40  years.  His  Digres- 
sions Academiques,  the  earliest  of  his  writings  with  which  I  am 
acquainted,  was  published  in  177'^-  As  an  experimenter,  his  merit 
was  not  very  considerable ;  but  he  possessed  a  much'  more  accurate, 
knowledge  of  the  histoiy  of  the  science  than  most  ether  French 
writers.  Several  of  the  articles  in  the  first  volume  of  the  chemical 
part  of  the  Bncyclopredie  Methodique,  which  he  wrote,  ar^  excel- 
lent, especially  the  article  Acid,  It  was  one  of  the  earliest  chemical 
tracts  that  1  read,  and  1  was  indebted  to  it  for  a  great  deal  of  valuable 
information.  There  is  a  striking  contrast  between  the  volume  which 
Morveau  wrote  of  that  work,  and  the  various  volumes  which  were 
contributed  by  Fourcroy,  and  the  superiOTity  is  entirely  on  the  side 
of  Morveau.  His  reputation  was  much  higher  about  the  year  1767 
than  some  years  after.  I  ascribe  this,  in  a  great  measure,  to  the 
pnuses  lavished  upon  him  by  Mr.  Kirwan.  I  shall  take  a  future 
ofiportuni^  of  giving  a  mote  particular  account  of  the  writings  of 
this  chemist,  and  of  stating  the  chemical  facts  for  which  we  are 
Indebted  to  lum. 

XI.  Indian  Arrow  Unet. 

This  very  agreeable  starch  is  obtained  from  the  roots  of  the 

vtaranta  arun^acea,  an  American  plant,   which  has  been  long 

cultivated  in  the  West  Indian  islands,  and  which  is  said  lo  grow  wild 

in  (lamaica.     Tussac,  in  his  Flore  des  Antilles,  published  in  ISOt^, 

I 
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gives  it  the  natne  of  maranta  indica,  and  says  tint  it  came  origi- 
nally from  the  E^BSt  Indies ;  and  BerDhnrdi,  Profewor  at  Erfbrt,  says 
that  the  maranta  arundinacea  and  maniiita  indica  are  two  distinct 
species ;  but  both  these  statements  are  erroneous.  The  plant  is  not 
known  in  the  East  Indies ;  and  the  fecula  known  by  ine  name  of 
Indian  airow-root  is  extracted  from  the  plant  called  mataota  anin^ 
dinRcen  by  Pluniier. 

This  plant  grows  to  the  height,of  about  three  feet,  and  dies  down 
to  the  root  every  year.  The  roots  are  about  1^  inch  thick,  covered 
with'  scales.  These  roots  are  washed  clean,  and  pounded  in  a 
moriar.  The  powder  is  well  washed,  and  the  woody  fibres  sepa- 
rated from  it.  What  remains  is  the  starchy  part.  It  has  a  beautiful 
while  colour,  and  makes  an  exceedingly  pleasant  article  of  food 
when  properly  dresecd.  1  have  been  assured  that  the  article  usually 
sold  in  London  under  the  name  of  Indian  arrpw  root  consists  chie% 
of  potatoe  starch. 

XII.  Jdentitv  ^  Gtdvanism  and  the  Nervous  Infiuence  FimOeatsd. 
By  Dr.  Wilson  Philip. 

(To  Dr.  Tbonian.) 
Sni,  ir»ttmttr.  Mart*  S,  ISM.  ' 

In  the  account  in  the  ytnn^  of  PAHosopkj/  of  that  part  df  a 
paper  of  mine  which  was  read  before  the  Royal  Society  on  the  2Sth 
ef  last  month,  it  is  observed  that  I  go  rathei  further  than  my  expe- 
riments will  warrant  when  I  conclude  that  the  nervous  influence  and 
galvanism  are  the  same.  It  is  clear,  it  is  observed,  that  the  section 
of  the  nerve  interrupts  the  Dervous  influence,  and  that  my  experir 
ments,  lupposing  them  correct,  show  that  galvanism  puts  an  end  to 
this  interruption,  but  that  it  may  do  this  merely  by  serving  as  a 
conductor  to  the  nervous  influence.  It  is  impossible  to  receive  i 
perfectly  correct  idea  of  all  parts  of  a  paper  of  this  kind  from  hearr 
mg  it  once  read.  From  the  way  in  which  the  experiment  was  made, 
there  seems  to  be  no  room  for  the  cKplanation  here  pointed  out;  for 
the  cut  ends  of  the  nerve  were  so  far  from  being  applied,  or  even 
made  to  approach  each  other,  that  the  uj^r  portion  was  wboUj 
segleMed,  and  the  lower  portion  drawn  out,  and  coated  with  the 
tin  fml. 

It  has  been  remarked  that  this  experiment  should  have  been  made 
on  some  other  animal  than  the  rabbit.  This  suggestion  comes  from 
a  quarter  of  such  authority  in  physiological  questions,  that  I  have 
felt  myself  called  upon  to  attend  to  it.  I  have  repeated  the  expe-' 
riment  on  dogs,  and  found  the  retnlt,  both  with  regard  to  the 
3^»BBch  and  lungs,  in  all  respects  the  same  as  in  rabbits.  The 
galvanism  was  not  applied  in  such  force  as  to  occasion  any  expres- 
sion of  pain,  which  it  does  if  the  power  of  the  trough  is  more  thajj 
occa^ODs  a  slight  twitching  in  me  fore  legs.  Erom  these  experi- 
ments, at  it  is  lAtservei  in  the  paper  alluded  to,  one  of  two  inferr 
encet  appears  to  be  unavoidable;  we  must  either  admit  thie  identity 
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of  the  nervous  influence  and  galvanUm,  or  that  there  is  a  power 
jiflerent  from  the  nervous  infliience  yet  capable  of  performing  its    ' 
most  complicated  functions,  a  suppositiun,  1  think,  mueh  harder  to 
be  granted  than  the  other. 

Both  this  experimeot,  aod  the  experiments  on  rabbits,  relating 
to  the  same  subject,  were  made  in  the  presence  of  several  medical 
Centlemen,  who  expressed  their  entire  satisfeciioD  in  the  result. 
I  remain,  Sir,  your  obedient  humble  servant, 

C.  P.  Wilson  Pbilip. 

'      XIII.  New  Spectade  Glasses. 

(To  Dr.  TboDuon.) 
SIR,  Jlfu-cA  6,  I81S. 

I  have  been  informed  that  the  French  of  late  have  been  tiying 
plaOo-cyliDdrical  glasses  with  the  plane  surfaces  in  contact,  and  the 
axes  at  right  angles.  These  have  been  used  as  lenses ;  and  it  Is  said 
that  Dr.  Wollaston  is  in  posRession  of  one  of  this  construction.  Any 
information  which  you  can  give  your  readers  on  this  subject  cannot  - 
fail  to  be  interesting  to  them. 

During  the  cold  weather  of  January,  1814,  a  bubble  of  air  (like 
that  wliich  yon  described  a  few  months  ago)  was  discharged  from 
the  spirits  of  wine  of  one  of  Six'a  thermometers.  It  measured 
I€'9°,  and  was  reduced  by  the  application  of  beat,  although  it  was 
not  then  known  that  any  such  process  had  been  used  with  success. 

S. 

The  spectacle  glasses  alluded  to  by  my  correspondent  consist  of 
two  segments  of  cylinders  applied  at  right  angles  to  each  other.  The 
object,  1  conceive,  is  to  destroy  the  effect  of  spherical  aberratioa. 
As  far  as  I  have  been  able  to  learn,  this  species  of  lens  has  not  been 
found  to  answer  well  in  this  country,  though  I  am  not  quite  sure 
that  tbey  have  undergone  a  fair  trial. 

XIV.  Uric  Add. 
Gay-Lussac  mixed  uric  acid  with  20  times  its  weight  of  peroxide 
of  copper,  put  the  mixture  into  a  glass  tube,  and  covered  it  with  a 
quantity  of  copper  filings.  The  copper  filings,  being  heated  to  ii 
dull  red  heat,  heat  was  applied  to  the  mixture.  Th^  gas  which  came 
over  was  composed  of  0*69  carbonic  acid  and  O-Sl  azote.,,  He 
conceives  that  the  bulk  of  the  carbonic  acid  would  have  been 
exactly  double  that  of  the  azote  had  it  not  been  for  the  formation  of 
a  little  carbonate  of  ammonia.  Hents  uric  acid  contains  two  atoms 
of  carbon  and  one  atom  of  azote.  This  is  the  same  proportion  as 
exists  in  cyanogen.  (Ann.  de  Chim.  vol.  xcvi.  p.  53.]  To  what, 
then,  are  we  to  ascribe  the  difference  between  hydro-cyanic  acid  and 
tiric  add  ?  Does  uric  acid  contain  an  atom  of  oxygen  combined  to 
cyanogen,  while  hydro-cyanic  acid  consists  of  the  same  base  united 
to  an  atom  of  hydn^n? 
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XV.  Meteorological  Table.  Uxlracted  fiom  the  Register  kepi  at 
Kinfauns  Castle,  N.  Britain.  Supposed  XmI.  56°  23^'.  Above 
the  Sea  129  feet. 
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XVI.  Combination  of  PfTtssic  Acid  and  Oil  of  Peaches. 

Bnignatelli,  by  distilling  a  great  quantity  of  water  on  the  leavea 

of  the  peach,  obtained  an  wl,  which  was  kept  for  eight  years  in  » 
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well-stopped  phial.    At  the  end  of  that  time  a  ronuderable  numbor  ' 
of  ciystals  had  separated  from  the  oiU    These  cnrslab  bad  the  ibl- 
lowiDg  properdei : — 

A  strong  smell  of  peach  blosKMns ;  a  taste  at  fiist  Hrectiih,  then 
•harp  and  burning.  The  ciTstib  weie  coofiued ;  but  some  of  them 
were  tnmlucc&t  pfaee*.  llie  specific  gravity  was  I-SOO.  Whca 
thrown  BDon  the  surface  of  water,  it  morod  about  with  peat 
npidity,  like  camphor  in  ^e  same  circumstances.  Potash  digested 
with  this  substance  threw  down  Prussian  blue  from  peisutpliate  of 
iron.  When  espoied  to  the  lus  tot  some  days,  it  separated  from 
the  cnl  with  which  it  was  contaminated.  It  then  became  white,  k»t 
its  smelly  was  insoluble  in  water,  but  soluble  in  alcohol.  The 
•koho^e  solution,  by  spontaneous  evaporation,  gave  very  brilliant 
four-sided  prisms,  whose  bases  were  squares.  It  was  not  acted  oa 
by  nitric  acid  in  die  course  of  24  hours.  Srugaatelli  considers  this 
substance  as  a  combination  of  pnisuc  acid  and  oil  of  peaches.  (Ann. 
de  C^iim.  voL  xcvt,  p.  96.) 


Article  XII. 

JHew  Patents. 

■  Marqdis  db  Chabannbs,  Rusiel  -  place,  Fltzroy-squMr^ 
London ;  for  a  method  of  conducting  the  air,  and  regulating  the 
temperature,  in  houses  and  other  buildings,  and  wanning  and  cool- 
ing either  air  (»  liquids  in  a  much  more  expeditious,  and  cwue- 
qaently  less  expensive,  manner  than  hath  hitherto  been  done  within 
this  kingdom,  whii.'h  is  applicable  to  various  useful  purposes,  and 
will  be  of  great  public  advantage.     Dec.  5,  1815. 

Cbkistoph  Dihl,  Frith-street,  Soho,  London ;'  for  certain  im- 
provements in  the  method  at  appanatus  of  distillation.    Dec,  5, 

1815. 

Jahsb  Lkk,  Old  Ford,  Middlesex ;  for  certain  improvements  ia 
.the  methods  before  invented  by  him  of  preparing  hemp  and  flax ; 
and  bj  which  also  other  vegetable  substances  may  be  rendered  ap- 

gicaUe  to  many  of  the|Kirposes  for  which  hemp  and  flax  are  used, 
ec,  5,  18)5. 
•     9Aane.L.  Clegs,  of  the  gas  works,  Peter-street^  Westminster; 
fbrn'n  improved  i^  apparatus.     Dec.  9,  1815. 

Datis  RsDnuND,  Johnson's ^conrt,  Fleet-street,  London;  for 
a  machine  for  the  maoufaclure  of  corks  and  bungs.    Dec.  9,  1815. 

Robkat  KtNDKR,  Hill-filreel,  liverpool ;  for  a  mediod  of  prv- 
pelKng  ships,  boats,  and  other  vessels.    Dec.  9,  1815. 

RoBKRTDlcKtMSON,  Great  Queen-stceet,  Lincoln's  Inn-field^ 
LMBdoo;;foran  unprovcmcat  id  the heoMng of  ban-ete.  Dec.  17, 
1SJ5. 
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REMARKS. 

Second  Month. — 20.  Light  clou^i.  '  21.  Several  birds  sing: 
Cirroslralus  beneath  large  Cfrriu.  22.  Cloudy  :  drizzling :  feiv : 
windy.  23.  White  frost,  which  speedily,  went  off;  there  appears 
to  liave  beeti  a  dripping  mist  in  the  night:  CtirocutKuhts :  fair. 
24.  Cimis :  Cirroslralus :  cloudy :  hollow  wind.  25.  A  gale 
from  S.W.,  with  showers  :  changed  to  N.W.  in  the  night.  2?.  A 
Bnow  shower  early,  which  was  followed  by  sleet  and  rain  :  much 
wind  in  the  night.  28.  a.  ni.  Laght  Cirrosfrattis .-  windy :  Cwrmdut 
and  CuTouioslTalus  succeeded.  29.  Slight  boar  frost:  fair,  with 
light  clouds:  hygr.  went  to  42°, 

Third  Month. — 2,  S.  Rain  at  intervals.  4.  a.  m.  Chri,  cc«isisting 
of  streamers  rising  ^m  &  horizontal  base,  with  Ciiroslratus  below: 
heavy  clouds :  wind :  p.  m.  Hail,  sleet,  rain  :  lastly,  upon  the  wind 
getting  somewhat  northerly,  ^  heavy  short  Aorm  of  snow. 
&.  a.  m.    Clear:    the   ground    crusted    with    yesterday's    snow. 

6.  a.  ID.  Various  modifications  of  cloud :   p.  m.  heavy  showers. 

7.  Cloudy:  some  rain,  a.  m. :  Nimbi.  8.  Rainy.  9^  Spow  storm i 
much  evaporation  ;  fair  night.  10.  Fair.  11.  Stormy:  very  wet, 
p.iD.  \'2.Temp.  50^  at  nine,  a.m,:  tfind^ndrain.  IS.Much 
wind:  raio  at  intervals:  Nimbi.  14.  Wet  morning:  the  wi^ 
S.  £. :  stormy  day  and  night.  15.  Much  wind :  rain,  p.  m. :  calm 
at  nigbt.  16.  Hoar  frost:  fair:  calm:  hygr.  went  to  45" j  and 
although  it  was  overcast  through  ^the  day,  with  the  usual  intficadons 
of  tain  ia  the  shy,  yet  none  felt.  17-  Cirrus,  with  other  light 
"douds,  a.m.:  wet,  p.m.  IS.  Wet  morning:  hollow  southerly 
wmd,  which  changed  to  N.  W.,  with  NimM,  at  night,  and  blew 

Tiuoiig.     19.  A  raw  blustering  day,  with  much  eraporatioa  evident. 

RESULTS. 
Prevailiog  Winds  Westerly.    " 

Barometer:  Greatest  height '. 30-19  inchcf 

Least 28-90 

Mean  of  the  |ienod  ....  29^06 

Tbendometer:  Greatest  height  ..■ 53" 

Least 22 

Mean  of  the  period  ....  39-46 
Meao  of  t)e  Luc's  hygrometer,  72°.  Rain,  2*49  inches. 

Character  of  the  period :  cloudy>  wet,  end  windy :  vegetatioB 
has  made  but  little  progress. 

Tottenham,  L.  HOWARD. 

Tkard  Month,  21,  1816. 
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Articub  I, 
'  BtograpUcal  Sketch  of  Alexander  Wdstm,* 

Alexander  WILSON  was  born  m  the  town  of  Paisley,  hi 
Scetltind ;  f  and  received  the  elements  of  a  classical  education  at  s 
grammar  school  of  his  native  place.  About  the  age  of  ten  he  had 
the  misfortune  to  lose  his  mother;  and  his  fiither,  who  wasclosehf 
CTigaged  ia  ihc  occupation  of  a  dhtiller,  feeling  the  necessity  of  an 
adjunct  in  the  government  of  an  infant  family,  again  entered  into 
the  matrimonial  stale. 

Toung  WiUon's  Father  had  designed  him  for  s  learned  profession; 
but  this  intention,  how  agreeable  soever  to  parental  feelings,  was 
not  relished  by  the  son,  who  had  i^nbibed  some  prejudices,  which 
were  the  cause  of  the  project  being  abandoned. 

The  introduction  of  a  step-mother  into  Mr.  Wilson's  family,  aa 
Is  too  often  the  case,  was  productive  of  unhappiness.  The  subject 
of  this  memoir  became  the  object  of  aversion,  through  some  un- 
known causf ,  to  his  new  guardian  ;  who  employed  her  influence  to 
his  disadvantage  with  such  effect  that  th6  poor  lad  was  compelled  to 
,  -forsake  his  paternal  roof,  and  to  seek  an  asylum  under  that  of  his 
brother-in-law,  William  Duncan,  who  resided  at  Queen's-ferry,  oa 
the  Frith  of  Forth.  Mr.  Duncan  was  a  weaver;  and  young  Wilson, 
Convinced  by  experience  of  the  necessity  of  self-exertion,  applied 
himself  with  diligence  to  acquire  a  knowledge  of  that  trade,  at  which 
be  ctHitinued  for  several  years. 


•  FroM  AnetJtaa  OrailkotofT,  vri.  ix.— T. 

f  Tbr  jcar  in  nhichhe  wuborn  could  BolbeaiCiirtaliied.i  bat  Uii-Go^}eetaaiA 
fcjhi*rr)eDd>lhBlhewai  about  4&  at  bit  deceaie.  > 

VoL.VIi.  N"  V.  V  ^  r 
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At  an  early  period  of  his  life  he  evinced  a  strong  desire  for  learn- 
ing ;  and  the  perusal  of  pld  magazines  and  pamphlets,  to  which  he 
had  ready  access,  was  an  additional  stimulus  to  further  exertion. 
His  mind,  it  b  reasonable  to  conjecture,  was  not  a  little  agitated 
at  the  solemn  alternative  of  persecution,  or  of  relinquishing  for 
ever  the  fostering  attentions  of  a  parent,  to  whom  he  was  most 
dutifully  and  affectionately  attached ;  and  he  experienced  consola- 
tion by  devoting  hia  leisure  hours  to  reading  and  writing.  Poetry 
attracted  his  regard ;  it  was  the  vehicle  of  sentiments  which  were  in 
unison  with,  his  sanguine  feelings :  he  had  early  imbibed  a  love  of 
virtue ;  and  it  now  assumed  a  romantic  cast,  by  assimilation  with 
the  high-wrought  efforts  of  foncy,  combined  with  the  melody  of 
•ong. 

Caledonia  is  fruitful  of  versemen :  every  village  lias  its  poets ; 
and  so  prevalent  is  the  habit  of  jii^ling  rhym^,  that  a  scholar  i» 
considered  as  possessing  no  taste  if  he  do  not  attune  the  Scottish 
lyre  to  those  themes  which  the  aTitor  palrice,  the  national  pride  of 
a  Scotsman,  has  identified  with  his  verj'  existence. 

Bums  was  now  in  the  zenith  of  hii  glory.  His  verses  were  on 
the  lips  of  eveiy  one ;  his  praises  were  echoed  from  the  cottage  to 
the  palace ;  and  from  the  unexampled  success  of  this  humble  son  of 
genius,  many  aspired  to  the  honours  of  the  laurel,  who  otherwise 
.Would  have  confined  their  views  o£  poetical  renown  to  the  limited 

■  circle  of  their  family  or  acquaintance.  Among  this  number  may  be 
reckoned  our  Wilson ;  who,  finding  from  some  short  essays^  ihat  he 
possessed  the  talent  of  .poetical  expression,  ventured  to  exhibit  hu 
attempts  to  his  friends,  whose  approbation  encouraged  bim  to  re- 
newed perseverance,  in  the  hope  of  emerging  from  that  condition 
in  society  which  his  aspiring  soul  could  not  but  disdain. 

Mr.  Duncan,  with  a  view  of  bettering  his  estate,  relinquished  the 
.'occupation  of  weaving,  and  became  a  travelling  merchant,  or,  in 
.common  language,  a  pedlar.  In  his  expeditions  young  Wilson, 
now  approaching  to  manhood,  frequently  accompanied  him ;  and 
thus  was  a  foundation  laid  of  a  love  for  travelling,  which  became  a 
.  ruling  passion  with  our  author  during  the  remainder  of  bis  existence. 
Alexander  was  now  left  to  shift  forhimself;  and  as  be  was  com- 
.pletely  initiated  in  the  art  of  trading,  he  shouldered  his  pack,  and 
.  cheerfully  set  out  in  quest  of  riches.  In  a  mind  of  a  romantic  turn, 
Scotland  aSbrds  situations  abundantly  calculated  to  arouse  all  those 
feelings  which  the  sublime  and  beautiful  in  nature  inspire.  Wilson 
was  8  poetical  enthusiast ;  and  the  bewitching  charms  of  those 
mountains,  valleys,  and  streams,  long  since  immortalized  in  sonff, 
filled  his  soul  with  rapture,  and  enkindled  all  the  efforts  of  his 
youthful  mUse,  From  a  habit  of  contemplating  the  works  of  Nature, 
arose:  an  indiKrence  to  the  vulgar  employment  of  trading,  which 
became  more  disgusting  at  each  interview  with  the  muses;  and' 
nothing  but  the  oread  of  poverty  induced  him' to  confin'm  to  the 

■  diill  avocatiotis  of  common  life. 

He  occasionally  contributed  essays  to  various  periodical  publica- 
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tiODs,  aipoagit  which  we  may  name  the  Bee,  conducted  at  Edin-> 
bur^  by  Dr..  Anderson.  He  likewise  was  in  the  hc^bit  of  frequent^ 
iag  the  Pantheon  at  the  same  place,  wherein  a  society  for  debate 
held  their  meetings.  In  this  assembly  of  wits  he  delivered  several 
poetical  discourses^  which  obtained  him  considerable  applause. 

In  consequence  of  his  literary  attainments,  and  correct  moral 
deportment,  he  was  admitted  to  the  society  oT  several  Gentlemen 
of  talents  and  respectability,  who  descried  in  our  youth  the  promise 
of  future  eminence.  Flattered  by  attentions  which  are  always 
grateful  to  the  ingenuous  mind,  he  was  emboldened  to  the  design 
of  collecting  and  publishing  his  varioos  poetical  attempts ;  hoping 
thereby  to  realize  funds  sufficient  to  enable  him  to  persevere  in  the 
walks  of  learning,  whieli,  to  his  glowing  fancy,  were  profusely 
strewed  with  flowen. 

The  volunfc  appeared  under  the  title  of  Poems,  Humorous,  Sati-> 
rical,  and  Serious,  by  Alexander  Wilson.  The  writer  of  this  sketch 
has  it  now  before  him  ;  and  finds  in  it  the  following  remarks,  in  thU 
hand-writing  of  the  author  himself :  "  I  published  these  poems 
when  only  '2S — ao  age  more  abundant  in  iatl  thnn  ballast.  Header, 
let  this  soften  the  rigour  of  criticism  a  little."  Dated  Gray's  Ferry, 
July  fl,  1804.  These  poems  were  in  truth  the  productions  of  a  boy, 
who  composed  them  under  the  most  disadvantageous  circumstances^ 
They  answered  the  purpose  for  which  they  were  originally  intended 
• — to  gratify  the  partiality  of  friendship,  and  soften  moments  of 
despondency.  Their  author,  in  his  riper  years,  lataented  his  rash- 
ness in  giving  them  to  th^  world;  and  it  is  to  be  hoped  that  no  one 
will  be  so  officious  as  to  draw  them  from  that  obscurity  to  which  he, 
who  gave  them  existence,  sincerely  rmiced  to  see  them  condemned. 
These  poems  went  through  two  imall  octavo  editions,  the  last  of 
which  appeared  in  1 7^1 .  The  author  reaped  no  benefit  from  the 
publication. 

About  this  period  of  his  life  the  town  of  Paisley  was  agitated  by 
a  misunderstanding  between  the  manuhcturers  and  the  weavers ; 
and  all  the  talents  of  both  parties  were  exerted  on  the  occasion. 
Young  Wilson,  attached  to  his  side  by  the  double  tie  of  principle 
and  interest,  boldly  espoused  their  cause,  and  was  considered  no 
inean  champion  in  the  controversy. 

Amongst  the  manufacturers  there  was  one  of  considerable  wealth 
and  influence,  who  had  risen  from  a  low  origin  by  a  Concurrence  of 
fortunate  circumstances,  and  who  had  rendered  himself  greatly 
obnoxious  by  his  avarice  and  knavery.  Him  our  poetical  weavef 
arraigned  in  a  galling  satire,  written  in  the  Scottish  dia1e£t,  which 
of  all  languages  is  perhaps  the  most  fertile  of  terms  of  sarcasm  of 
abuse.  The  piece  was  published  anonymously }  and  though  Wilson 
was  suspected  to  be  the  writer,  yet  no  evidence  could  be  adduced  to 
establish  the  fact.  But  unfortunately  as  he  was  one  night,  at  a  late 
hour,  returning  ^m  his  printer,  some  spies,  who  had  been  watch- 
ing his  movements,  seized  upon  him ;  and  papers  being  found  in 
Us  possession  which  indicated  the  author,  he  was  prosecuted  for  » 
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libel,  sentenced  to  a-  short  hnpnsonment,  and  to  ban),  with  fail 
own  hands,  the  piece  at' the  public  cross^  io  the  towD  c^  Phislef.' 
The  printer,  it  is  said,  was  likewise  fined  for  hb  share  in  the  puUix 
cation. 

In  tfteyear  1792Mr.  Wilson  wrote  his  characteristic  tale  entitled 
Watty  and  Meg.  This  little  poem  was  published  anonjrmously;  and 
possessing  considerable  merit,  was  iff  many  attributed  to  Burns.  It 
has  obtained  more  popularity  m  Scotland  than  any  of  the  minor 
essays  of  oOr  author;  and  has  been  ranked  with  the  best  produc- 
tions of  the  Scottish  muse. 

He  now  began  to  be  dissatisfied  with  his  lot.  He  Was  poor,  nd 
■aw  no  prospect  of  bettering  his  condition  in  his  native  country  j 
and  having  heard  flattering  accounts  of  America,  he  conceived  the' 
design  of  forsaking  the  land  of  his  forehthers,  and'  settling  in  th« 
United  States.  With  this  intention  he  arranged  hb  a^irs;  set  out 
for  Belfast,  in  Ireland';  engaged  hb  passage  in  the  ship  Swift,  of 
New  York,.  Capt.  Steel;  bound  to  Philadelphia;  and  arrived  at 
Newcastle,  in  the  state  of  Delaware,  on  July  14,  1794. 

We  now  behold  Alexander  Wilson  in  a  strange  land ;  without  an 
acq^uaintance  on  whose  counsels  and  hospitality  he  could  rely  in  that 
state  of  uncertainty,  to  which,  having  no  specific  object  in  view, 
lie  was  of  course  subjected ;  without  a  single  letter  of  introduction ; 
and  with  only  a  few  shillings  in  bis  pocket.  But  every  care  wu 
^rgotten  in  his  transport  at  finding  himself  in  the  land  of  freedom. 
He  had  often  cast  a  wishful  look  towards  the  western  hemisphere 
and  his  warm  fancy  had  suggested  the  idea  that  amongst  that  people 
only  who  maintained  the  doctrine  of  an  equality  of  rights  could 
political  jusUce  and  happiness  be  found.  Hehad  become  iodrgnant 
at  beholding  the  influence  of  the  wealthy  converted  info  the  meflm 
of  oppression ;  and  had  imputed  the  wrongs  and  sufferings  of  the 
poor,  not  to  the  condition  of  society,  but  to  the  nature  and  consti- 
tntion  of  the  government.*  He  was  now  free ;  and  exulted  in  his 
release,  as  a  bird  rejoices  which  escapes  from  the  confinement  of 
the  cage.  Impatient  to  set  his  foot  on  the  soil  of  the  New  World, 
he  landed  at  Newcastle;  and  shouldering  his  ibwling-ptece,  directed 
^is  route  towards  Philadelphia,  distant  about  S3  miles.  The  writer 
of  this  biography  has  a  distinct  recollection  of  a  conversation  with 
Mr,  Wilson  on  this  part  of  his  history,  wherein  he  described  hii 
sensations  on  viewin£the  first  bird  that  presented  itself  as  he  cq- 
-  tered  the  forests  of  Delaware.  It  was  a  red-headed  woodpecker, 
which  he  shot,'and  considered  the  most  beautiful  bird  he  had  ever 
beheld. 

On  his  arrival  at  Philadelphia  he  reflected  on  the  most  eligiUe 
mode  of  obtaining  a  livelihood,  to  which  the  state  of  his  funds  urged 
immediate  attention.  He  made  himself  known  to  Mr.  John  Aitknt, 
a  copper-plate  printer,  who  on  learning  his  situation  gave  him  em- 
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plwnent  at  that  business,  at  which  he  continued  for  &  few  weeksj 
and  abandooed  it  for  his  trade  of  weaving,  having  made  an  engage- 
ment with  Mr.  Joshua  Sullivan,  who  resided  oa  the  Feaoypack 
cceek,  about  10  miles  north  of  Philadelphia. 

The  coDGnement  of  the  loom  did  iiQt  agree  either  with  Mr. 
Wilson's  habits  pr  inclinatiwis ;  and  learning  that  there  was  cooii- 
derable  eocountgeinent  afibrded  to  settlers  in  Virginia,  he  migrate 
thither,  and  took  up  his  residence  near  Shepheid's  Xown.in.tliat 
part  of  the  Mate  known  by  the  name  of  New  Virginia.  Hpie  he 
agaia  found  himself  necessitated  to  engage  iti  the  same  sedeiitaiy 
occupation ;  and  soon  becoming  disgusted  with  the  jdace^  he  je- 
turned  to  his  frieod,  Mr.  SuUivait,  at  Pennypaqk, 

I  find  from  ooe.of  his  jottrnals.that  ip  the  year  .1,795  he  travelled 
jthrough  the  north  ,pan  of  the  state  of  New  Jecseyj  with  an  ac- 
quaintance, in  tbe  «fip3cUy  of  a  tradei,  and  met  with  tolerable 


On  his  rettim  from  the  above  e^^edition  he  opened  a  school  gp 
tbe  Bustle  Town  road,  a  short  distance  from  the  town  of  Frankfort, 
'  Pennsylvania.  Being  di^atisfied  with  this  situation,  he  removed  to 
tMiles  To«l),  and  taught  in  the  ;schaol-house  of  that  village.  In 
4his  last  place. be  continued  for  ^veral  years ;  and  being  deficient  ip 
.the  various  branches  of  learning  necessary  to  quality  him  for  ap 
instructor  of  youth,  he  applied*  himself  to  study  with  great  dili- 
^nce;  and  acquired  all  bis  knowledge  of  the  mathematics,  which 
«as  considerable,  solely  by  his  own  exertions. 

Whilst,  residing  at  Miles  Town  he  made  a  journey  on  foot. to  thp 
.Gennesee  country,  for  ;ttie  .purao^e  of  visiting  a  small  Ikrm  of  whtc}t 
he  was  joiot^proprietor,:  .and  in  tbe  space  of  38  days  traveised  ap 
extent  (rf  pearly  flOO  miles. 

.He  changed  his  residence  next  for  one  in  the  village  of  Bloom- 
.field.  New. Jersey,  where  he  again opeoeda  school.  But  soon  heii^ 
mdvised  of  a  more  agreefd>le,situation,  he  solicited  and  received.ap 
jtngsgeuwat.from.t^  trustees  of  Union  School,  in  the  township  9f 
rKin^eUj-a  abort  distance  from  Gray's  Ferry,  oq  the  river  Schuyl- 
Jtili. 

This  removal  coostituted  an  important  era  in  the  life  of  Mr* 
Wilson.  Jlis  schbol-house  and  residence  being  but  a  short  distanca 
i^m  the  botanical  garden  of  Messrs.  Bartram,  situate  on  tbe 
.veitero  -bank  of  the  Schuylkill,  a  sequestered  spot  pouessiog 
attractions  of  no  ordinary  kind,  an  acquaintance  wns  soon  con- 
tracted with  that  venerable  naturalist,  Mr.  William  Bartram,  which 
ripened  into  an  uncommon  friendship,  and  continued  without  the 
.l^t  abatement  until. severed. by  the  band  of  death.  Here  it  wu 
'^hat  Mr.  Wilaon  found  himself  translated,  if  we  may  so  speak,  into 
a  new  existence.  He  bad  long  been  aloverof  tiie  works  of  Nature, 
.lod  bad  derived  more  happiness  from  the  contemplation  of  Her 
lOjaule  beauties  than  from  any  alher  source  of  giatificaticKi.  B«t 
he  bad  hitherto  been  a  mere  novice;  he  was  now  about  to  receive 
instroctitna  from  one  whom  the  exp^oce  of  g  bog  U£c>  apent  io 
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travel  and -rural  retirement,  had  rendered  qualified  to  teach.  Mr. 
Bartram  soon  perceived  the  bent  of  his  friend's  mind,  and  its  con- 
geniality to  his  own  ;  and  took  every  pains  to  encourage  him  In  a 
study  which,  while  it  expands  the  fecuhies,  and  purifie*  the  heart, 
insensibly  leads  to  the  contemplation  of  the  glorious  Author  of 
p'ature  himself.  From  his  youth  Mr.  Wilson  had  been  observant  of 
the  manners  of  birds ;  and  since  his  arrival  in  America  had  found 
them  objects  of  uncommon  interest ;  but  he  had  not  yet  viewed 
tiiem  with  the  eye  of  a  naturalist. 

Mr.  Bartram  possessed  some  works  on  natural  history,  pardcularly 
those  of  Catesby  and  Edwards.  Mr.  Wilson  perused  them  atten- 
tively i  and  found  himself  enabled,  even  with  kU  sletider  stock  of 
information,  to  detect  errors  and  absurdities  into  which  these  authors 
iind  fallen,  from  a  defective  mode  of  studying  nature :  a  mode 
which,  while  it  led  them  to  the  repositories  of  dried  skins  and  pre- 
parations, and  to  a  reliance  on  hearsay  evidence,  subjected  them  to 
the  imputation  of  ignorance,  which  their  lives,  devoted  to  the  cul- 
tivation and  promotion  of  tcicnce,  certainly  would  not  justify.  Mr. 
Wilson's  improvement  was  now  rapid ;  and  the  judicious  critidsms 
which  he  made  on  the  above-mentioned  authors,  gra^fied  his  friend 
and  instructor,  who  redoubled  his  encouraging  assistance,  in  order 
to  further  ope  in  a  pursuit  for  which  his  genius,  now  beginning  to 
develope  itself,  was  evidently  fitted. 

In  his  new  situation  Mr.  Wilson  had  many  enjoyments ;  hut  he 
had  likewise  moments  of  despondency  whi^h  solitude  tended  to 
confirm.  He  had  addicted  himself  to  the  writing  of  verses  and  to 
music ;  and  being  of  a  musing  turn  of  mind,  had  given  way  to 
those  seductive  feelings  which  the  Charming  scenery  of  the  country, 
in  a  susceptible  heart,  never  fails  to  awaken.  This  was  a  fatal  bias, 
which  all  nis  efforts  could  not  counteract  or  remove.  His  friends 
perceived  the  danger  of  bis  state ;  and  one  in  whose  friendship  he 
had  placed  strong  reliance,  and  to  whom  he  had  freely  unburthened 
himself,  Mr.  Lawson,  the  engraver,  became  a^rmed  for  the  sound- 
ness of  his  intellect.*  There  was  one  subject  which  contributed 
not  a  little  to  increase  his  mental  glopm,  and  thqt  was  the  consi- 
■  deration  of  the  life  of  penury  and  dependance  to  which  he  seemed 
destined  as  the  teacher  of  a  countiy  school.  Mr.  Lawson  imme- 
diately recommended  the  renounclhg  pf  poetry  and.  the  fiute,  and 
the  substituting  of  the  amusement  of  diawmg  in  their  stead,  as 

*  Sinci  (he  abofeliM  bepn  in  type,  thafslloiftBgiDcidditliiai  been  cammaiiicAted 
to  d(  by  Cot,  Cnrr  iibo  had  iirrom  Mr.  WilioD  hluueir.  Daring  the  time  that  Iba 
letter  laboured  under  ^reat  dejirtuion  of  ipiriti,  in  order  Inioolh  his  mind  he  nne 
day  rambled  with  his  gun.  ne  piece  by  accident  shipped  from  hit  band,  anil  in 
mating  an  efiarl  tor^in  it  (be  lopli  was  coclced.  At  that  monuut,  bad  iheg^q 
'  gone  off,  ij  ii  mare  Iban  probable  thnt  he  nould  have  loft  hi)  life,  aithe  mHuIe 
was  nppiKTie  la  bit  brrvl.'  When  Mr.  Wilson  reflected  nn  the  danpr  which  be 
bad  eicaped,  he  thnddered  al  Ihe  idea  of  IhQ  impniallon  of  BDlclde,  which  a  fatal 
o^curr^nce,  lo  one  in  hii  franieof  cnind,  would  have  occaiioned.  Tberp  it  ream 
tn  cnnjectiire  Ihat  many  bare  accidentally  net  ibf  ir  and  whoie  menoried  bsre  beeQ 
iulJiedby  (heallesfd  crime  of  «lf  Monlcr. 
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being  most  likely  to  restore  the  balance  6(  bis  miod,  and  u  an 
employment  well  adapted  to  one  of  his  recluse  habits  and  luclina- 
.  tipns.  To  this  end  sketches  of  the  human  figure^  and  landscapes, 
were  provided  him ;  but  his  attempts  were  so  unproniising  that  he 
threw  them  aside  with  disgust ;  and  concluded  that  one  at  his  period 
of  life,  being  near  40,  could  never  succeed  in  the  art  of  delinea- 
tion. His  friend  Mr.  Bartram  now  advised  a  trial  at  birds ;  and 
being  tolerably  skillbl  himself,  exhibited  his  port-fblio,  which  was 
graced  with  many  specimens  from  his  own  hands.  The  attempt 
was  made,  and  succeeded  beyond  the  expectation  of  Mr,  Wilson, 
or  that  of  his  friends.  There  was  a  magic  in  the  employment 
which  aroused  a}l  the  energies  of  his  soul ;  he  saw,  as  it  were,  the 
clayspring  of  a  new  creation ;  and  from  being  the  humble  follower 
of  his  instructors,  he  was  soon  qualified  to  lead  the  way  in  the 
charming  art  of  imitating  the  works  of  the  Great  Original. 

If  a  momentary  digression  from  our  subject  would  be  pardoned^ 
the  writer  of  this  sltetcli  would  suggest  the  idea  of  erecting  in  that 
classical  retreat,  Bartram's  Botanic  Garden,  a  rural  monument  or 
altar,  dedicated  to  the  amiable  Genius  of  Painting,  as  to  her  in- 
spiration the  world  is  indebted  for  the  American  Ornithotc^y. 

That  Mr.  Wilson  likewise  succeeded  tolerably  well  in  delineating 
flowers,  appears  from  the  following  note  to  Mr.  Bartram,  dat^ 
Nov.  20,  1803;— 

*'  I  have  attempted  two  of  those  prints  which  Miss  Nancy  *  so 
obligingly,  and  with  so  much  honour  to  her  own  taste,  selected  for 
m«,  I  was  quite  delighted  with  the  anemone,  but  fear  I  have  made 
bui  bungling  work  of  it.  Such  as  they  are  I  send  them  for  your 
inspection  and  opinion;  neither  of  them  is  quite  finished.  '  For 
your  kind  advice  towards  my  improvement,  1  return  my  most 
grateful  acknowledgments. 

"  The  duties  of  my  profession  will  not  admit  me  to  apply  to  this 
ctudy  with  the  assiduity  and  perseverance  I  could  wish.  Chief  pait 
sf  what  I  do  is  sketched  by  candle-light ;  and  for  this  I  am  obliged 
to  sacrifice  the  pleasures  of  social  life,  and  the  agreeable  moments 
vhich  I  might  enjoy  in  company  with  you  and  your  amiable  friend. 
.  [  shall  finish  the  other  some  time  this  week;  and  shall  be  happy  if 
vhat  I  have  done  merit  your  approbation." 

As  Mr,  Wilson  advanced  in  drawing,  he  made  corresponding 
progress  in  a  knowledge  of  oriiithology.  He  had  attentively 
terused  the  works  of  the  naturalists  of  Europe,  who  had  written  on 
lie  subject  of  the  birds  of  America ;  and  became  so  disgusted  with 
dieir  caricatured  figures,  fanciful  theories,  tables,  and  misrcpresea- 
btions,  that  on  turning,  as  lie  himself  observes,  from  tbes£  barren 
md  musty  records  to  the  magnificent  repository  of  the  woods  and 
ields — the  Grand  Aviary  of  Nature,  his  delight  bordered  on  adora- 
.ion.    It  was  not  in  the  inventions  of. man,  the  reveries  of  the 

*(  ^r.  Bnrtmn'a niece,  bow  ItA  csBtort  of  Col,  Carr,  of  theU.  S.  army. 
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dlosrt  |ffiilo«)pher,  that  the Disine  Wisdom  coUld  bettaceaj  bWft 
was  visible  in  the  ^orious  vt^mne  of  creation,  -on  the'pages  oT^i^cb 
ore 'inscribed  the  Ailtlior's  lessons  of  gtiodness  aird  love,  in  thecon^ 
fbrraation,  the^httbrttides,  melody,  and  migrations,  of  the  feathered 
tribes,  fhat'beautifiil  portion  of  the  work  tff  his  hands. 

To  invite  the  attention  of  liis  fellow  beings  to  a  study  atleilS^ 
iriih  BO  much  pleasure  and  improvement,  was  the  natural -wish  ctf 
one  who  had  been  educated  in  the  school  of  Wisdom.  He  humbly 
thought  it  would  not  be  rendering  an  unacceptable  service  to  the 
Great  Master  of  Creatioa  himself,  to  deduce  from  objects  that 
crcry  where  present  themselves  in  our  rural  walks,  not  only  amuse- 
vrent  and  instruction,  but  the  highest  incitements  to  piety  and 
virtue.  Moreover,  self-gratification,  that  source  of  so  many  of  our 
xuoet' virtuous  actions,  had  its  share  in  urging  him  to  communicate 
his  observations  to  others.  He  examines  the  strength  of  his  owb 
mind  and  its  resources ;  the  undertaking  seemed  hazardoia ;  he 
pondered  it  for  a  long  while  before  he  ventured  to  mentionitto  Bis 
mends.  At  length  the  subject  was  made  known  to 'Mr.  Bartram, 
it^ 'freely  expressed  his  confidence  in  the  abilities  and  acquirements 
of  Mr.  Wilson,  but  from  a  knowledge  of  the  situation  and  dr- . 
eumstances  of  the  latter,  hinted  his  fears  that  the  difficulties  Which 
fttood  in  the  way  of  such  an  enterprise  were  almost  too  great  to  he 
overcome.  Wilson  was  not  easily  intimidated  ;  the  veryment!^ 
of  difficulties  suggested  to  his  ardent  mind  the  means  of  surmoimt- 
iDg  them,  and  the  glory  which  would  accrue  from  such  an  achieve^ 
ment.  He  had  a  ready  answer  to  every  objection  of  bis  cautiMM 
friend ;  and  evinced  such  enthusiasm,  that  Mr.  Bertram  tremUed 
lest  bis  intemperate  zeal  should  lead  him  into  a  situation,  from  the 
embarrassments  of  which  he  could  not  well  be  extricated. 
,  The  scheme  was  unfolded  to  Mr.  Ijtwson,  and  met  his  uo()ua- 
lified  approbation.  But  he  observed  that  there  were  several  consir 
derations  which  should  have  their  weight  in  determining  in  an 
aflfeir  of  so  much  importance.  These  were  frankly  stated ;  and 
followed  by  advice,  which  did  not  quadrdte  with  Wilson's  tempera- 
ment ;  who,  vexed  that  his  friend  would  not  enter  into^ris  teelings, 
expressed  his  scorn  of  the  maxims  of  prudence  wiih  whidh  he  wai 
assailed,  by  styling  them  the  dSspring  df  a  Cold,  calculating,  am- 
tempHltle,  philosophy.  Under  date  of  March  li2,  1804,  he  thm 
writes  to  the  last-named  Gentleman  :  — 

"  I  dare  say  ypu  begin  to  tbink  me  veiy  ungenerous  and  nn. 
friendly  in  not  seeing  you  for  so  long  a  time'.  I  will  simply  stats 
the  cause,  and  1  know  you  will  excuse  me.  Six  days  in  one  week 
1  liave  no  more  time  than  just  to  Swallow  my  meak,  and  return  t» 
my  Sanctum  Sanctorum,  Five  days  of  the  following  week  are  oc- 
cupied in  the  same  routine  of  pedagoguing  matters ;  atid  the  OthC 
two  are  sacrificed  to  that  itch  for  drawing  wbidli  I  caught  frbm  yoa! 
honourable  self.  I  never  was  more  ^ishfut  to  spend  an  al^ernooi 
with  you.    In  three  wtfeks  1  sh^ll  Bavea  few  flay*  tacancy,'anc 
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bent  on  -purstring  tny  ptan^a  nrakiog  a  edUsctf  m  of  nU  the  turdt  in 
(hia  part  of  North  Aeierice.  Now  I  'dtm't  wantyoa  to  ;lin>w  nold 
mter,  as  Shekspeare  ttiy^,  oa  this  notion,  quixotic  as  lit  maj 
iqipear.  I  have  beenBO'tong  'accustomed  to  the  building  of  tuiy 
castles  and  brain  windmills,  that  it  has  become  one  of  my  eartbh 
«oraforls,  asort  of  a  rough  bone,  that  amafes  mewhen  aated  with 
tiiedull  dnidgery  of  life." 

)a  -the  month  of  October,  1804,  Mr.  Wilson,  accompanied  by 
t«o  of  his'frienda,  set  out  on  a'pedestrian  journey  to  visit  the  fer* 
faned  Cataract  of  Niagara,  whereof  he  had  heard  much,  butwhich 
he  never  before  had  an  opportunity  of  beholding.  The  magnificent 
scenery  of  that  beautiful  rirer,  as  might  ba  expected,  filled  tbe~ 
bosom  of  our  poet  with  the  most  rapturous  emotioni.  He-gazeit 
npoo  tite  cataract  with  an  enthusiasm  bordering  upon  distraction; 
and  ever  after  decUred  that  no  language  was  sufficiently  compre> 
bensire  to  convey  an  adequate  idea  of  that  wonderful  curkclty. 

ft  is  possible,  by  the  force  of  description  of  a  woii  of  art,  ot 
Mmmon  scene  of  nature,  to  raise  the  foncy  to  such  a  degree  that 
the  reatiqr  comes  short  of  expectation.  But  of  the  Falls  of  Niagart 
it  may  with  truth  be  observed  that  tke  utmost  stretch  of  the  ima- 
jpnation  falls  infinitely  short  of  portraying  the  terrific  sublimity  a( 
the  mighty  torrent,    ' 

On  the  return  of  Mr.  Wilson  he  employed  his  leisure  momentk 
tn  writing  a  poetical  narrative  of  the  journey.  This  poem,  which 
abounds  with  interesting  descriptioa  and  plrasing  imagery,  is  ea- 
titled  The  Forresters,  and  was  gratuitously  tendered  to  the  ptti- 
prietoTs  of  ihe  Port  Folio,  and  published  in  that  excellent  mis> 
cell  any. 

This  expedition  was  undertaken  rather  too  late  in  the  season,  and 
eoasequently  our  travellers  were  subjected  to  hardships  of  wbich 
they  were  not  aware.  Winter  overtook  them  whilst  in  the  Gennetee 
TOuntry,  on  their  return  by  the  way  of  Albany;  and  they  were 
compelled  to  trudge  the  greater  part  of  the  route  through  snow 
mid-leg  deep.  Perhaps  it  may  gratify  the  readers  of  the  poem^ 
which  closes  at  the  Falls  of  Niagara,  to  be  informed,  that  of  the 
colleagues  of  the  author,  one  tarried  amongst  his  friends  on  tbb 
Cayuga  lake,  and  the  other  gave  out,  and  took  the  benefit  of  a  more 
sg^eeable  mode  of  travelling.  But  the  harily  Wilson's  pride  would' 
not  permit  Aim  to  be  ovenx>me  by  fatigneor  difficulties.  He  man^ 
fully  kept  the  roul,  refusing  to  be  relieved  even  of  bis  gun  and 
^nggage ;  and  arrived  at  his  home  the  7th  of  Dec,  haviug  been 
vbsent  59  days,  and  traversed  in  that  time  upwards  of  1,200  mltea. 
The  last  day  he  witlked  47  miles. 

The  following  letter  to  Mr.  BartraiA,  illustrative  of  his  views  mli 
Ibelings-at  this  juncture,  bimeresting  in'a  great  d^ree; — 

•  «  Groy*s  Ferry,  Dec.  15,  1804. 
'*  Thongfanov  anugly  at  'bome,-lookbg  b^  in  recoUectkMi  oa 


338  Biographical  Shelch  of  [Mat^ 

the  long,  circuitous  journey  which  I  have  at  length  fiqUhed,  through 
trackless  sDowa  and  uoinhabited  forests ;  over  ttupeadous  mouo* 
tains,  and  down  dangeroua  rivers;  passing  over,  m  a  course  of 
1(300  miles,  as  great  a  variety  of  men  and  modes  of  living  as  tb^e 
same  extent  of  country  can  exhibit  in  any  part  of  North  America — 
tlxn^h  in  this  tour  I  have  had  every  disadvantage  of  deep  roadii  and 
rough  weather,  hurried  marches,  and  many  other  inconveniences, 
to  encounter — yet  so  far  am  I  from  being  satisfied  with  what  I  have 
seeif,  or  discouraged  by  the  fotigues  which  every  iravelleY  must 
submit  to^  I  feel  more  eager  than  ever  to  commence  some  mote 
extensive  expedition,  where  scenes  and  subjects  entirely  new  and 
generally  unknown  might  reward  my  curiosity,  and  where  perhaps 
my  humble  acquisitions  might  add  something  to  the  stores  of  know- 
ledge. For  all  the  hazards  and  privations  incident  to«uch  an  un- 
dertaking, I  feel  confident  in  my  own  spirit  and  resolution.  With 
no  family  toenchain  my  affections,  no  ties  but  those  of  friendship, 
and  the  most  ardent  love  of  my  adopted  country  ;  with  a  constitutioa 
which  luirdens  amidst  fatigues ;  and  a  disposition  sociable  and  open, 
which  can  find  itself  at  home  by  an  Indian  fire  in  the  depth  of  the 
woods  as  welLas  in  the  best  apartment  of  the  civilized.  For  these, 
and  some  other  reasons  tliat  invite  me  away,  I  am  determined  to 
become  a  traveller.  But  I  am  miserably  deficient  in  many  acquire- 
ments absolutely  necessary  for  such  a  character.  Botany,  mine- 
-'n\ogy,  and  drawing,  I  most  ardently  wish  tn  be  instructed  in,  and 
with  these  I  should  fear  nothing.  Can  I  yet  make  any  progress  ]si 
botany  sufficient  to  enable  ms  to  be  useful  ?  and  what  would  be  the 
jnoit  proper  way  to  proceed?  I  have  many  leisure  moments  that 
should  be  devoted  to  this  pursuit,  provided  I  could  have  hopes  of 
succeeding.  Your  opinion  on  this  subject  will  confer  an  additional 
obligation  onyour  affectionate  friend." 

It  is  worthy  of  remark  that  when  men  of  uncommon  talents  pn>- 
ject  any  great  scheme  they  usually  overlook  those  circumstances  of 
minor,  importance,  which  ordinary  minds  would  estimate  as  first 
deserving  attention.  Thus  Wilson,  with  an  intellect  expanded  by 
information,  and  still  grasping  at  further  improvement  as  a  mean  of 
distinction,  would  fain  become  a  traveller,  even  at  the  very  moment 
when  the  sum  total  of  his  funds  amounted  to  7^  cents. !  * 

He  now  employed  all  his  vacant  hours  in  drawing  and  the  study 
,of  ornithology,  being  resolutely  bent  on  the  accomplishing  of  his 
design,  of  which  he  became  more  enamoured  the  longer  he  reflected 

The  spring  of  the  year  1805  arrived,  and  gave  to  the  enraptured 
view  of  our  naturalist  his  interesting  feathered  acquaintance.  He 
,  listened  to  their  artless  songs  ;  he  noted  their  habitudes;  he  sketched 
their  portraits:  and  after  having  passed  a  few  months  varied  with 
this  charming  occupation,  he  again  writes  to  the  respected  inha- 
bitant of  the  Botanic  Garden  : — 

•  Tbi>  fact  tbc  editor  bad  from  oneof  Mr,  Wilioo'sowntetlen; 
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'<  Umon  School,  Jidy  2,  1805. 

"  I  dare  say  yoii  will  imile  at  my  pmutupdon,  when  I  tell  yoa 
that  I  have  seriously  begun  to  make  a  collection  of  drawings  of  the 
birds  to  be  foand  in  PennBylvania,  or  that  occaiioaally  paas  thi'Oii|^ 
it :  2$  as  a  beginning  I  send  for  your  opinion.  They  are,  I  hope,  ^ 
inferior  tg  what  I  shall  produce,  though  as  close  copies  of  the  ori- 
^nals  as  I  could  make.  One  or  two  of  these  I  cannot  find  either 
in  your  nomenclature,  or  among  the  seven  volumes  of  Edwards. 
Any  hint  for  promoting  my  plan,  or  enabling  me  to  execute  better,  , 
I  will  receive  from  you  with  much  pleasure.  I  have  resigned  every 
■otbet  amusement,  except  reading  and  fiddliug,  for  this  des^^ 
which  I  shall  not  give  up  without  making  a  fair  trial. 

'*  Criticise  these,  my  dear  friend,  without  fear  of  o&ending  me 
— this  will  instruct,  but  not  discourage  me ;  for  there  is  not  among 
all  our  naturalists  one  who  knows  so  welt  what  they  are,  and  how 
Ihey  ought  to  be  represented.  In  the  mean  lime  accept  of  my  best 
wishes  for  your  happiness — wishes  as  sincere  as  ever  one  human 
being  breathed  for  another.  To  your  advice  and  encouraging  enco- 
miums 1  am  indebted  tor  these  few  specimens,  and  for  att  that  will 
follow .  Tfiey  may  yet  tell  posterity  that  I  was  honoured  with  your 
friendship,  and  that  to  your  inspiration  ihey  owe  their  existence." 

Tbe  plates  illustrative  of  the  natural  history  of  Edwards  were 
etched  by  the  author  himself.  Mr.  Wilson  had  examined  them 
very  attentively,  and  felt  assured  that,  with  a  little  instraction  in 
tbe  art  of  etching,  he  could  produce  more  perfect  delineations; 
and  would  be  enabled,  by  his  superior  knowledge  of  colouring,  to 
finish  the  figures  for  his  contemplated  work  in  a  style  not  inferior  to 
his  spirited  and  beautiful  drawings  from  nature. 

Mr.  Lawson  was  of  course  consulted  on  this  occasion,  and  cheer- 
fully contributed  his  advice  and  assistance  in  the  novel  and  difficult 
enterprise,  Wilson  procured  the  copper ;  and,  his  friend  having 
laid  the  varnish  and  furnished  the  necessary  tools,  he  eagerly  com- 
menced the  important  operation,  on  the  successful  termination  Of 
which  his  happiness  seemed  to  depend. 

Let  the  reader  pause  and  reflect  on  the  extravagance  of  that 
enthusiasm  which  could  lead  a  person  to  imagine  that,  without  any 
knowledge  of  an  art  derived  from  experience,  he  could  at  once 
produce  that  effect  which  is  the  result  only  of  yean  of  triaT  and 
diligence. 

The  next  day  after  Mr.  Wilson  had  parted  from  his  preceptor, 
the  latter,  to  use  his  own  words,  was  surprised  to  behold  him 
loundvg  into  his  room,  crying  out,  "  I  have  finished  my  plate!  lei 
us  bite  it  in  with  tbe  aquafortis  at  once,  for  I  must  have  a  proof  . 
before  I  leave  loam ! "  *  Lawson  burst  into  laughter  at  the  lodicrous 

*  Tot  the  toforniBtlon  of  tboic  of  onr  readen  who  are  ana««|UBiBt«d  wttb  tb^ 
PTMcsi  of  ctchlDf,  we  wbjoEa  Ibe  followtog  •iplasktor;  ■•let.l- 
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appearance  of  his  frieDd,  anupated  with  impetuous  zeal;  and  to 
humour  him  granted  his  request.  The  proof  was  taken,  but  fell 
'  far  -sliort  of  Mr.  Wilsocfs  aqKet^iooa,  or  of  bia  i^ss  of  correct- 
BCss.  However,  he  lost  no  time  in  coDfjening  with  Mr.  BaTtmi^ 
ti>«hom'be  wrote  aa  follows : — 

«  Nov.  29,  1805.       ' 

"  I  have  been  amusing  myself  this  some  time  in  attenptiog  to 
ttch ;  and  now  send  you  a  proof  sheet  of  my  first  performance  in 
tltis  way.  Be  so  good  as  communicate  to  me  your  own  corrections, 
utd  those  of  your  young  friend  and  pupil.  I  wilt  receive  them  as  » 
Tery  kind  and  particular  &ivour.  -  The  drawings  which  I  also  send, 
that  you  may  compare  theni  togetlier,  were  done  from  birds  in.liin 
plumage,  and  in  the  best  order.  My  next  attempt  in  etching  wlB 
perhaps  be  better,  every  thing  being  new  to  me  in  this.  I  will  send 
you  the  first  impression  I  receive  after  I  fiuish  the  plate." 

In  a  short  time'another  plate  was  prepared,  and  completed  with 
the  despatch  of  the  former.  In  fulfilment  of  his  promise  to  hia 
jfrieod,  he  transmits  n  proof,  accompanied  with  the  following  note^ 

**  Mr.  Wilson's  aficctlonate  compliments  to  Mr.  Bariram,  aim 
•ends  for  his  amusement  and  correction  another  proof  of  bis  birds 
of  the  United  States.  Tlie  colouring  being  chiefly  done  last  nigfa^ 
must  soften  criticism  a  little.  Will  be  thankful  for  my  ifrieod^ 
Advice  and  correction. 

"  Mr.  Wilson  wishes  hia  beloved  friend  a  happy  new  year,  and 
every  blessing. 

«  Satarday,  Jan.  4,  1806." 

These  essays  in  etching,  though  honaumble  to  Mr,  .WilsonW 
ii^etuiity  and  perseverance,  yet  by  no  means  afEorded  satisfaetion. 
He  became  now  convinced  that  the  point  alone  was  not  sufficient  b> 
produce  the  intended  eBect,  and  that  nothing  short  ttf  the  accuracy 
.of  the  -graver  would  in  anywise  correspond  to  his  ideas  of  exceU 
4eni^.  But  in  the  delightful  art  of  engraving  he  liad  never  been 
instructed;  and  he  could  not  command  means  sufficient  to  cover 
•the  expense  of  the  plates  even  of  a  single  volume,  on  the  m^ni- 
.Seem  plan  which  his  comprehensive  mind  had  delineated.  A:pro- 
.position  was  now  made  to  Mr.  Lawson  to  engage  in  the  work  on  a 
ijorat  concern.  But  there  were  several  reasons  which  this  Gentle- 
man adduced,  sufficiently'  weighty,  in  his  opinion,  to  warrant  lus 
iKMWiccepUince  of  the  offer.  Mr.  Wilson  finding  his  achemcj  thus 
.baffled,  declared,  with  solema  emphasis,  his  resolution  of  proceed- 

■Ob  dK  poKihed  eopper-^lkle  vcoeC  «t  itrtmi,  of  ■  psrtiealar  comtMtitioD,  h 
elMnlji  ipivail.  'Tlie:dBa%iki!<lbm  tnsxi,  wid-ciitlbrou[b-ta  the  capper  with  v 
inBlrumcDt  lenned  a  point.  Aback  of  wai  ii  now  ralica  srannd  (lie  plate,  and 
aquarorlis  poured  into  the  eaclaBure,  which  eali  intd  the  copper  odI;  iThei«  the 
■yniatthM  jKwoj.  TheUatlk  aMine  rci|in>)ie  for  Iheucccuful  Mttiea,af,tk»- 
•qnafortismtut-bcatalMHiMd  ^;  tkeJMlfnot^f  .tlieopeotor. 
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ibg  alone  in  the  publication,  if  it  ereo  coit  hiiH'  fan  life.  *^  lahalt 
at  least  leave,"  continued  he,  "  a  small  luacon  to  point  otti  when' 
I  perished." 

About  the  commencement  of  this  year  iufonnation  wss  dtnemi- 
uted,  through  the  medium  of  the  public  prints,  that  the  Prerideot' 
of  rile  United  States  had  it  in  contemplation  to  despatch  parties- of 
'  ihgenioHs  men-  for  the  purpose  of  exploring  the  wster»  of  Louisisna. 
Mr.-  WiUoQ,  sraiiaed  at  the  intelligence,  norr  conceived  that  s 
ftvourable  opportunity  was  aSbrded  him  of  greti^'ng  a  desire,  which: 
he  had  long  indulged,  of  visiting  those  regions^  which  he  was  welt 
convinced  were  rich  in  the  various  objects  of  science;  and  piirtie»- 
lariy  where- suhjecta,  new  and^  interesting,  might'  be-  cnllectGd  for 
bis  embrio  worlc  on  the  omitholc^  of  our  country.  He  expressed 
his  wishes  to  Mi.  Bertram,  who  approved  of  them ;  and  the  latter 
cheerfully  wrote  a  letter  to  his  friend  and  correspondent,  Mr.  Jet 
Arson,  wherein  Mr.  Wilson's  character  and  acquirements  were 
distinctly  stated,  Fecommending  him  as  one  highly  qualified'  to  be* 
employed  in  that  impontmt  iwtional  enterprise.  This  introductory, 
couched  in  the  most  gentlraianly  terms,  covered  an  applteation 
from  Mr.  Wibon  himself,  which,  as  faithful-  biographerv  ot  ear 
■deceased  friend,  we  here  think  proper  to  insert  entire  :— 

,  "  To  his  Excellency  Thomas  Jefferson,  President  of  the  United 
Siates» 
"  Sir, 
"  Having  b,een  engaged  these  several  y^rs  in  collecting  mate- 
rials and  fiimishing  drawings  from  qature,  with  the  design  of  pub- 
tishing  a  new  orthmology  of  the  United  States  of  America,  so  defi- 
cient in  the  works  of  Catesby,  Edwards,  and  other  EuropesBs,  I 
have  traversed  the  greater  part  of  our  northern  and  eastern,  oistncts} 
ftnd  have  collected  many  birds  undescribed  by  these  naturalitta. 
Upwards  of  tOO  drawings  are  completed,  and  two  plates  in  folio 
already  engraved.  But  as  many  b^utiful  tribes  frequent  the  Ohio, 
and  the  extensive  coontry  through  which  it  passes,  that  probably 
never  visit  the  Atlantic  states;  and  as  fafthfol  representations  of 
these  can  only  be  taken  from  livmg  nature,  or  from  birds  newly 
lilfed,  I  had  planned  an  espeditbn  down  that  river,  from  Pittsbui]^ 
to  the  Mississippi,  thence  to  New  Orleans,  and  to  conrinoe  my  re* 

■  searches  by  land  in  return  to  Philadelphia.  1  had  engaged  as  a 
companion  and  assistant  Mr.  William  Bitrtram,  of  this  pfacp,  whose 

■  knowledge  of  botany,  as  well  as  zoology,  would  have  enabled  me 
to  make  the  best  of  the  voyage,  and  to  collect  many  new  specimens 
hi  both  those  departments.  Sketches  of  these  ware  to  bave  hpcn 
taken  on  the  spot,  and  the  subjects  put  rn  a  state  of  preservatfoB  to 
finish  our  drawings  from,  as  time  would  permit.  We  intended  to 
■et  out  from  Pittsburg  about  the  begtiming  of  May,  and  expected  to 
reach  New  Orleans  in  September. 

"  But  my  venerable  iiciend  Mr.  Bartram  taUing  into  more  serious 


zct,  Google 


342  BiogTaphical  Sietfh  of  Alexander  WiUon.  [.MAr* 

conudention  his  advanced  age,  being  near  "JO,  and  the  weakness  of 
his  ej.e-sif^t }  Vid  apprehensive  of  his  inability  to  encounter  the 
fitigua  and  deprivations  unavoidable  in  so  extensive  a  tour;  having, 
to  my  .extreme  regret,  and  the  real  loss  of  science,  been  induced  to 
decline  the  jogroey ;  I  had  reluctantly  abandoned  the  emerpriae^ 
and  all  hopes  of  accomplishing  my  purpose ;  till  hearing  that  your 
£xcelleacy  had  it  in  contemplation  to  send  travellers  this  ensuing 
summer  up  the  K«d  River,  the  Arkensaw,  and  other  tributary 
•treains  of  the  Mississippi ;  and  believing  that  my  services  might  be 
Hf  advantage  t^  some  of  these  parties,  m  promoting  your  Escel- 
lency's  design ;  white  the  best  opportunities.would  be  afforded  me 
of  procuring  subjects  for  the  work  which  I  liave  so  much  at  heart. 
Under  these  impressions  I  beg  leave  to  offer  myself  for  any  of  these 
expeditions,  and  can  be  ready  at  a  short  notice  to  attend  your  ,Ek- 
cellency's  orders. 

"  Accustomed  to  the  hardships  of  travelling,  without  a  family, 
,  and  an  eothusiast  in  the  pursuit  of  natural  history,  I  will  devote  my 
whole  powers  to  merit  your  Excellency's  approt^tion,  and  ardently 
i(vish  for  an  opportunity  of  testifying  the  sincerity  of  my  professions, 
and  the  deep  veneration  with  which  I  have  the  honour  to  b% 

"  Sir,  your  obedient  ser^-ant, 
"  Kingsess,  Pel.  6,  180(5.  "  Alex.  Wije-son."  * 

Mr.  Jefferson  had  in  his  port-foUo  decisive  proo&  of  Mr.  Wilson's 
talents  as  an  ornithologist,  the  latter  having  some  time  before  trans- 
mitted to  his  Excellency  some  splendid  drawings  of  nondescript 
birds,  accompanied  with  scientific  descriptions.  Yet  with  these 
cvideqces  betore  him,  backed  by  the  recommendation  of  a  discern- 
ing and  experienced  naturalist,  so  little  did  Mr.  Jefferson  regard 
the  pretensions  of  genius,  and  the  interests  of  science ;  so  un- 
mindful was  he  of  the  duties  of  his  exalted  station,  or  the  common 
civilities  Ivhich  obtain  amongst  people  of  breeding  and  refinement } 
that  so  far  from  accepting  the  services  of  our  accomplished  ornitho- 
logist, he  did  not  even  deign  to  reply  to  his  respectful  overture; 
and  Wilson,  mortified  at  the  cold,  contemptuous  neglect,  locked 
up  his  feelings  in  his  breast,  not  even  permitting  a  sigh  to  reach 
the  ear  of  his  most  intimate  friends.  This  treatment  he  did  not 
expect  from  one  whom  bis  ardent  fancy  had  invested  with  every 
excellence,  who  had  been  the  object  of  his  encomiums,  and  the 
theme  of  bis  songs : 

"  Oauie  ignotum  pro  mapiifico," 

•  Mr.  Wilion  wu  parlleaUrly  amloni 
bli  jonroej  from  the  cuitoBBieiit  on  the  Min 
Ac.  OB  the  ISIh  JbIj,  \ta*. 
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Some  Oliservalions  on  the  Relations  letween  the  Specific  Gravity  of 
Gaseous  Bodies  and  the  iVeights  of  that  Atoms.  By  Tbomss 
Thomscm,  M.D.  F.R.S. 

Fkou  the  numerous  paper*  upon  the  Btomic  tbeorr  whicli  1  have 
iriseH;ed  in  the  successive  volumes  of  the  Amials  of  Philosophy,  and 
irom  the  paper  by  Berzellua  on  the  theory  of  volumes,  published  in 
the  same  Journal,  1  take  it  for  granted  that  my  readers  are  ac- 
qu^ted  with  the  ouUines  of  both  of  these  theories.  Dr.  Frout,  in 
a  very  valuable  paper  published  in  the  sixth  volume  of  (he  Annals, 
has  eodeavoured  to  show  that  the  specific  gravity  of  any  body  may 
be  obtained  by  multiplying  the  weight  of  its  atom  by  half  the  spt- 
cific  gravity  of  oxygen  gas.  This  is  the  same  thing  as  to  say  that 
the  weight  oT  an  atom  of  every  body  is  always  double  its  specific 
gravity  in  the  state  of  gas.  hi  the  theory  of  volumes  is  exceed- 
ingly coQvehient  in  chemical  experiments,  I  conceive  that  it  will 
be  interesting  to  practical  chemists  to  sec  in  one  view  the  very 
.umple  (relations  which  exist  between  the  specific  gravities  of 
.gaseous  bodies  and  the  weights  of  their  atoms. 

If  we  examine  all  the  substances  which  can  be  exhibited  in  t 
gaseous  state,  and  with  the  weight  of  the  atoms  of  which  we  are 
acquainted  with  tolerable  accuracy,  we  sliall  find  that  they  ftiay  be 
jlivided  into  three  sets.  In  the  first  set  the  specific  gravity  of  the 
body,  and  the  weight  of  its  atom,  are  represented  by  the  same 
number.  In  the  second  set,  the  weight  of  an  atom  is  double  that 
of  the  specific  gravity,  or  of  the  weight  of-  a  volume.  And  in  the 
third  set  the  weight  of  on  atom  is  eqiial  to  four  times  the  specific 
gravity,  or  to  fijur  titnes  the  weight  of  a  volume  of  the  respective 
bodies. 

In  order  to  make  this  comparison,  it  is  necessary  to  reduce  the  , 
specific  gravities  to  the  same  atandard  as  the  weights,  of  the  atoms. 
As  we  itave  chosen  1  to  represent  the  weight  of  an  atom  of  oxygen, 
we  must  employ  the  same  number  to  represent  the  specific  gravity 
of  that  bodjh  and  reduce  the  specific  gravity  of  all  the  other  gaseous 
bodies  in  that  proportion. 

The  following  table  exhibits  what  I  consider  as  the  specific 
gravity  of  the  diflerent  gaseous  bodies,  according  to  the  [Hresent 
state  <^  our  knowledge : — 

Weight  of  100 
Speelfic  OrftTily,  cubic  iucba 

In  grftlnt. 

Air 1-000     30-5 

HydriodJc  acid  gas 4-429     135-084 

Phosgene  gas 3-439     104-891 

Chlorine 2-300      76-250 

Euchlorine 2-440     74-420 

■  Sulphurous  acid ,  f  •222     .......     67-Tt^ 


w«i^t  of  too 

■  ■  specific  Gravity.  cubic  inctae* 

Id  grsiDi. 

CyanogpD 1-801  54-935 

Jfitroua  oxide    l-ffi!?* 48-598 

Carbonic- acid 1-527  4ff-37S 

Muriaticacid    1-284  99-lGia 

Sulphureted  h^drogeQ 1-180  S5-890 

Sulphur    Mil  33-889 

Oxygen     1*1.1 1  SS'SBS' 

Nitrousgas , 1-0416  Sloes' 

Olefiantgaa 0-974 2»-72 

Azote    0-9722  29-652- 

Carbonic  oxide 0-972-  ......  29-65? 

Hydro-cyanic  acid  vapour 0-937  28-58 

Steam   0'6M  18-06? 

Ammonia 0-590  18-000' 

Carbureted  hydrogen    ...0-555  16-99 

Carbon ; 0-416  12-688 

Hydrogen     0-0694  2-II7 

I  shall  now  arrange  these  different  bodies  in  the  three  classes  to 
which  they  respectively  belong,  reducing  the<specific  gravities  in  tbe 
first  column  of  the  preceding  table  to  the  numbers  which  will  repre- 
sent them  when  we  suppose  the  specific  gravity  of  a  volume  of 
oxygen  gas  to  be  1. 

Set  First. — Bodies  having  the  weight  of  their  atoms  equal  to  llie 
xptdGc  gravity  of  their  volumes : — 

Sp.  gr.  osjigNi  bciif  I .        WeifU  of  u  «!•■• 

Oxygen  l-OOO, 1-000 

Olefiaot  gas 0-876   . .'. 0-875 

Sel  Second.— 'BoHiea  having  the  weight  of  their  aiosaa  twice  the 
■pecific  gravity  of  their  volumes  :— 

Sp.  gr.  ozygea  bclns  I.       Weight  of  mi  atia. 

Phosgene  gas    3'095   6*190 

Chlorine   2-250   >.  4*500 

Sulphurous  acid 2-000   ;...  4*000 

Cyanogen '1*621    3-242 

Nitrous  oxide 1-375   2*750- 

Carbonic  acid 1*374   2-750- 

Sulphureted  bydcogea 1*062   2*124 

Sulphur    I'OOO   2-000 

Aisote    0-875  1*750 

Carbonic  oxide 0-875    I-75O 

Sfeaai  0-5625 1*125 

Carbureted  hydrt^M   ......  0-4995 0'999 

Carbon 0-375    0*750 

Hydrogen    .,...  0-0C25...... ....  0*125 

I  ,     ■  Cookie 
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Set  Third. — Bodies  having  the  weight  of  their  atoms  four  dmes 
the  specific  gravity  of  their  volumes : — 


Sp.  gr.  oifgen  beins  I,  Weigh!  of  an  ato: 

Hydtiodic  acid  .., 3-986        15*944 

Muriadcacid 1-1557     4-623 

Nitrons  gas 0-9375     S'750 

Hydro-cyanic  acid 0*8433     3*3732 

Ammonia    .0-53125   2*125 


From  these  tables  it  ia  obvious  that  there  exists  a  very  dmple  rela- 
tion between  the  specific  gravity  of  gaseous  bodies  and  the  weight 
of  their  atoms.  The  weight  of  the  atom  is  either  equal  to  the 
specific  gravity  of  the  gaa,  or  twice  that  weight,  or  four  times  that 
weight,  It  seems  to  follow  from  this  that  the  ultimate  atoms  of 
bodies  differ  in  their  weight,  and  that  the  ratio  of  their  weights  majr 
be  determined  by  the  specific  gravity. 

The  specific  gravity  of  olefiaut  gas  is  twice  as  great  as  might  have 
beea  expected.  Hence  it  is  obvious  that  the  Volume  of  carbon  and 
the  volume  of  hydrogen,  of  which  it  is  composed,  must  he  reduced 
to  half  a  volume.  This  is  not  the  case  with  any  of  the  other  binary 
compounds.  This  is  the  reason  why  the  weight  of  its  atom  appears 
equal  to  the  specific  gravity  of  the  gas. 

The  atom  of  all  the  simple  substances  (oxygen  excepted),  namelr, 
chlorine,  sulphur,  azote,  carbon,  and  hydrogen,  is  -double  the  specific 
gravity.  This  is  the  law  which  Dr.  Prout  pointed  out  as  belonging 
to  all  bodies.  It  will  probably  be  found  to  apply  to  all  simple  bodies 
except  oxygen.  The  weight  of  an  atom  of  carbon  and  of  sulphur 
was  obtained  by  subtracting  the  specific  gravity  of  oxygen  from  that 
of  carbonic  acid,  and  the  specific  gravity  of  hvdrogen  from  tliat  of 
sulphureted  hydrogen;  because  it  is  known  that  oxygeainay  be 
changed  into  carbonic  acid,  and  hydrogen  into  sulphureted  hydrogen, 
without  undergoing  any  alteration' in  tbeir  bulk. 

The  composition  of  the  compound  bodies  belonging  to,  the 
second  class  is  as  follows  :— 

Sulphurous  acid,  composed  of  \  vol.  sulphur  +   1  vol.  oxygen. 

Caroonic  acid 1 

Nitrous  oxide  - ..1 

Carbonic  oxide     1 

Steam 1 

Sulphureted  hydrogen 1 

Carnureted  hydrogen  1 

Cyanogen .......  ^ 1 

These  fractional  numbers  disappear  when  we  consider  these  com- 
pounds Bt  composed  of  atoms,  in  consequence  of  the  weight  of  the 
atom  being  double  that  of  the  volume. 

The  first  four  compounds  of  the  third  set  consist  of  gaseous  com- 
pounds which  unite  without  undergoing  any  condensation.'     Of 

Vol.  VII.  N«  V.  Z 
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carbon    +   1 

oxygen. 

azote      +  4 

oxygen. 

carbon    +  ^ 

oxygen. 

hydrog.  +  i 

oxygen. 

sulphur  +   1 
carbon    +  ^ 

hydrog. 

hydrog. 

carbon    +  4- 

azote. 
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ODuiae  their  ipecifn:  gmvhy  Is  tlie  mtan  of  th»t  of  th«  cmstituents. 
Hydriodic  acid,  muriatic  aekl,  and  bydro-cyBDie  acidi,  ue  com- 
posed each  of  one  volume  of  hydrogen  united  to  one  volume  of 
iodine,  chlorine,  and  cyanogen,  respectively ;  so  that  the  specific 
gravity  of  each  is  a  meacr  ot  the  two  substances  of  which  it  is  com- 
posed. '  Nitrous  gfis  is  composed  of  two  atoms  of  oxygen  and  one 
of  azote.  Hence  its  specific  gravity  is  a  mean  of  that  of  twice  the 
specific  gravity  of  oxygen  +  the  specific  gravity  of  azote.  Am- 
monia is  composed  of  three  volnmes  of  hydrogen  and  one  volume 
of  azote  condensed  into  two  volumes ;  so  that  its  specific  giavity  = 

I  have  omitted  euchlorrne  io  the  preceding  enumeration,  becHnse' 
ft  presents  an  anomaly.  Its  specific  giBvity  is  2*44,  or-  (supporin^ 
the  specific  gravity  of  oxygen  to  be  1)  2*196.  Now  the  w«ght  of 
its  atom  is  obtained  by  multiplying  this  specific  gravity  by  'Z^ ;  for 
2"I96  X  2*5  =  5'4S0;  and  the  weight  of  an  atom  of  it,  sop- 
posing  it  composed  of  one  atom  chlorine  f4-498)  and  one  atom 
oxygen  (I),  is  3*498.  If  this  fractional  ftctor  continue,  after  rtie 
nature  of  chlorine  has  been  determined  with  more  r^our  than  could 
he  expected  from  the  original  experiments  of  Davy^,  it  will  show 
that  the  ratio  between  the  specific  graviw  of  gaseous  bodies  and  Ae 
weight  of  their  atoms,  is  not  always  quite  so  simple  as  it  seems  ta 
be  from  the  pteceding  tables  i  but  the  determination  of  thb  point 
must  be  left  to  ftituf  e  experimenters. 


Demonstration  of  the  Binomial  Theorem  for  Practttnal  and  Nega~    ■ 
live  Exponents.     By  Dr.  *•*. 

The  binomial  theorem  requires,  according  to  the  cattiFe  of  the 
exponent,  different  demonstrations.  In  the  case  of  the  exponent 
htmg  an  entire  number,  we  have  an  expansion  consisting  of  a  finite 
number  of  terms ;  whereas  in  the  other  cases,  of  its  being  either  a 
negative  quantity,  or  a  fraction,  the  expansion  consists  of  an  infinite 
number  of  terms;  The  first  case  may  be  satisl^ctorily  proved  by 
the  theory  of  combinations,  as  James  Bernouilli  has  done  ;  or  by 
showing  the  general  truth  of  the  law  by  successive  multiplications. 
Bat  (br  the  other  cases  these  methods  entirely  fail ;  and  the  demon- 
strations that  are  usually  given  of  the  law  of  expansion  in  these 
cases  ue  fbr  from  being  complete.  Some  iuve  derived  the  getural 
demonstration  from  the  theory  of  fluxions.  Without  examiniBg 
whether  the  theory  of  fluxions  can  be  pFO\'ed  without  the  assistance 
of  this  theorem,  we  shall  remark  that  so  fleracntary  and  important 
a. problem  ought,  if  posuble,  to  be  proved  before  the  theory  of 
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fiuxioiu  is  estkbli^Hd)  and  however  ingenious  these  demonstrations' 
may  be,  they  cannot  be  admitted  as  the  proper  demonstrations  by 
which  the  truth  is  firBt  to  be  established.  To  the  common  deiaOD- 
strations  given  in  elenoentary  books,  we  object  that  they  are  not 
general.  The  law  of  the  coefBcients  is  shown  for  the  first  cpeff- 
cients,  and  this  induction  is  generalized  without  any  solid  demon- 
stradon.  (Nov.  Conim.  Petr.  vol.  xix.  p.  103  ;  Phil.  Trans.  1S06, 
p.  Sm.)  A  demcnstratioD  for  those  cases,  which  is  at  once  satis- 
fiictmy  and  elementary,  seems,  therefore,  not  to  be  generally 
known,  md  may  be  very  desirable.  We  intend  to  submit  to  the 
judgment  of  the  reader  one  which  a^ars  to  us  to  have  these  cha- 
racteristics, and  is, -as  far  sj  we  know,  new,*  We  shall  suppose 
that  it  has  been  proved  that  n,  being  an  entiranumb^, 

(a  +  tj-stf"  +  no"-' t  +  "•,""'  u"-*  y  Sic. + 

■ -'■      — '-^^ — ^^ o""'  fr,  &c.;  and  shsU  prove  tfaat^  «  beil^ 

am  Dumber,  the  same  expansion  Is  true. 

For  the  sake  of  abridgment,  we  shall  denote  the  binomial  Coeffl- 

rients  ■'■       q'y~ — ''"-~ ■  thus  'I",  rtbcre  the  noaiber  «i 


the  right  denotes  the  number  of  factors  both  In  the  numerator  and 
denominalor,  and  ^e  number  on  tbo  left  erprBsset  Ihe  first  factor, 
tif  or  the  exponent  of  the  binomial  quantity.  We  have,  therefore, 
generally,  the  following  relation  between  two  such  coefficients : — 

(«)  — /"-7"  "=  '  +  'I*  ot  1"  «  —  r  =t  r  +  1 '  +  'I»  (^  whatever 

number  n  may  bc^  and  the  theorem  for  n  an  entire  nomber,  is  thus 
expressed  : — 

(a  +  i)"  ^  «■  +  ^l*  O'-^h  +  *I"  {£>■-' h*  +  and  'I'rf*-'  i* 
&c.  +  i«. 

We  shall  now  demonstrate  thst,  whatever  parq  may  be,  we  have 
always 

'I»  +  f  =  'I*  +  '-'It .  '1*4-  '-«I*  .  «I<  +  '-q*.q»&c 

*-Jl(>»Ii  +  &c.  ..1*. 

For  r  =  1,  it  will  be  easily  seen  that  'I^  +  «  =  '1^  +  'I*. 

*  We  iky  that  tbe  demoBilratlon  ii  of  w,  because  we  beliFTc  iBe  demoiiMralioB 
io  (bat  geaernl  faim  tn  whicb  we  kare  given  it  tn  be  new.  Euler's  d^iBoiiMralioD 
ia  NoTt  Cdtnmeiil.  Acad.  Pelrop.  19,  is  indeed  inaeb  Ue  sajne,  as  far  as  i  t  goes  t 
bulEuIer  slions  only  tbe  form  oftht  irst  fwe  coefielenM,  arnlMys,  QuemadBiodiuii 
bie  duua  primns  coefficientes  per  lileros  m  et  r  detennioare  llcebot,  ila  niaiii~ 
feilum  eil,  (i  sagiFrior  TniiUiplicali*  lilCeritu  coolladaretitr  inde  etiam  leqnenlei 
coelGcientea  C,  D,  E,  per  eaSdem  lIlEras  in  et  n  deBoiri  posse  guomcff  catcnha 
mox  itafont  mokkut  ut  maximum  Merran  rtgeirtnt.  It  ii  evidenl  tlial  Ihe  agtre- 
log  of  <ne  Brit  two  coeBleielit*  with  the  same  cocScienIs  for  entiTe  rum  bert,  ohkh 
H  £uler'i.  deoonitralloD,  caanat  be  laliifaetarj  asd  itrict.  Tbr  came  objecttoa 
appliei  wilh  eqoal  force  In  Dr.  Rubertsoa')  demcinslraiion,  which  sermi  acarlj  te 
agfce  wilb  Ibai  of  Eulrr  in  tbe  paper  above  referred  to. 
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For  r  «  3  we  have  *!'  +  •  =  C")  'I^  *  '  *""  f  "  '  =  {'I'  +  1*) 

Forr  =  Swehave»l'+*  =•!'  +  «  £-i-p-?  («)  =  pI»+'P. 

2^  +  «I'  +  ^^  =  *I'  +  •!'  'I*  +  ■!'  n*  +  '1%  as  it  ought 
tobfc 

In  the  same  rnanneT  we  may  jHtive  tliat 

«!»  +  f  -r  *p  +  U'   'I*  +  •!'  'I*  +  'I'  *I'  +  *1«. 

But  in  order  to  generalize  this  ioductioD,  and  to  show  that  thu 
must  always  be  so^  we  shall  suppose  that,  proceeding  in  this  maBoer, 
we  had  eonvinced  ourselves  of  its  truth  up  to  the  value  s  of  r,  bo 
that  w«  bad  proved  that 

'IC  +  <  =  -1*  +  .-'I>'I<  +  '-IMP  +  '-»IMIf,ic. 

And  we  shall  prove  that  it  will  also  be  true  for  r  ss  j  +  1 ;  for 
'+'I*  +  »  =  '&  +  »  "*'  '^  '=  (substituting  the  value  of '^+») 
('p  +  '- qt  il<  +  —p »I . . . ,'-'l*  If,  &e.  +  'I*)'  t  '  7  '■ 
By  mnlliplyiDg  every  term  by  tii-p-5,  and  writing  the  latter 


*! 


,    •!'  'I' 


■■l>,-.tl  ,,  ■-•P.'l.  p- 


+   vr.  '  "  +  ■ 

The  first  tenn  is '  +  'I'  («).    We  lunre  also 
TTT  +  C  '".v.'  "  ■  'P)  ■  ^  M  =  -I'  '1' 
»  + 1        "*"  «  +  1  ^*' 


And  thus  two  terms  produced  by  two  succesuve  terms  will  always 
give  together  the  same  terms  in  the  product.  Thus  in  the  pro- 
ducts 
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+  /  +  1  '•"|Yj"^\and  —'-'1*  '  +  'It 


J-5-(___ +  i  +  2 


two  parts  give  tt^ether  ""'I*  4  '~'if. 

And  it  follows  that  the  whole,  product  will  be 
'+'!»  +  '1'  .  'I«  +  '-  'I'  •!•  +  '-«^  31*.  &c. '+  'I', 
which  u  of  the  same  form.  If,  therefore,  the  proportion  be  true 
for  r  =1  f,  it  will  also  be  true  tatr  =  s  +  I.  But  as  we  proved  it 
to  be  true  for  j  =  I,  f  =  2,  «  =  3,  it  follows  hence  that  it  wiQ 
he  true  for  all  succeeding  values  of  r,  or  that  it  wiU  be  geoealljr 
true. 

Let  us  next  assume  two  quantities  of  this  form : — 
rf+  'I»a»-'i+  ''Va*-*b*  +  'l'^-*lf>,  &c.  and 
«*  +  'I«  0*-'  i  +  'I«  rf-«  i*  +  '!«  a*-*  f,  &c. 

Where  p  and  o  may  be  any  positive  numbers,  and  multijdjF  them 
together,  toe  product  will  be  as  follows : — 
rf**  +  'I»^<^*'-'J«I'-lfl^+«-»i"ina'+«-»f  &c.  + 

+  1*5     +    "py   +  n"i«l 

'P  . '!« J  'I'  •!*  f 

&C. 

It  will  now  be  readily  seen  that  the  coeflScient  ofc^+'-'i'n^s 
'1'  -•-  >,  and  that  the  whole  product  will  be 
a»  +  »  +  "I^  +  fl  a»  +  <-'  i  +  1* +  f  £^*e-«f»,  &c.  +  '!'+» 
(^  +  «-'  J>,  $u^  which,  being  still  of  the  same  form  as  tlie  footers 
which  produced'it,  gives,  if  multiplied  by  another  quantity  of  the 
same  form, 
flf  -f  'I'  a'~ '  t  +  *I'  (f  ~ '  h\  &c,  the  product 

af  +  I  +  r    +     ip  +  g+r  a*  +  .  +  r-.  J  +  .p  +  «  +  r  ^  +  *  +  r-.   ft^  j„. 

which  is  still  of  the  same  fwm.    This  being  multiplied  again  hw  a 
quantity  of  the  same  form,  would  produce  a  quantity  of  a  ;dmilar 
form.     Let  us  now  suppose  that  all  the  p,  q,  r,  &c.  ^e  equal,  let  ' 
that  number  —  a,  and  the  sum  np^  m  m  entire  nun^ver,  so  that 

p  =  -,  and  all  those  quantities  whlcli  are  naltiplted  wilt  be  equ^I^ 

and  we  shall  have  for  their  product 

[a»+  '1»  of-'  I  +.  n*—  l>%  &e.y  =;  a"'  ,+  .'l"»'a"»->  i  + 
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■I  a'*~*  ')*,  &c,  vd  ooDwquently  puttisg^  for  n p,  m;  atxl  for 

0"  +  H'  a- —  6  +  »l"  o^-«  «%&c.  =  ;/(«»+  'I"  a?"-'  t 
+  •!(!■-•  t'  +  &c. 

bat  by  tbe  biocHnial  theorem  for  entire  numbers,  the  part  <m  the 
left  under  tbe  radictil  sign  is  =  (a  +  i)',  and  therefisre 

(«  +  J)- 

which  is  the  binomial  fbnmila  for  fnctiomd  MfwneBta.    As 

.  (a»+«  +   >!»+  *af +  »-'  i   +   "I'  +  'a'  +  '-'i')  (tf  +  "I' if-'  t 

we  have,  putting  p  +  g  +  r  ^  w,  and  p  +  g  ==  w  —  r. 
If-'  +  1"— '  0™-  —  '  i  +  •|"'-'a«'-'-«i»,  &c.  = 

<■   +    'I-  a"-'  1  +  'I-  fl--*  y  +  &c. 
o»  +  If  flf  -  1  4  +  -I'  a-  -  •  *»,  &c. 

I^b  equation  will  be  true  for  any  value  of  r  and  if^  nnd  cooie- 
quently  also  for  ui  =  o,  by  which  we  have 
a-'  +  "i-'a-'-'  b  +  H-'ffl-'-'  i*,  &c.  = 

,.^.i,^^.t/.i^a^->-.4..  =  ;rr7F*  =  («  +  *)*'•  "•* 
consequently  the  truth  of  the  theorem  is  also  proved  for  any  nega- 
tive number. 


Article  IV. 

Experiments  on  Prussic  Acid,    By  M.  Gay-Lussacf 

{Presentsd  to  the  InstilHte,  Sept,  18,  HIS.) 

The  experiments  which  I  have  the  houour  to  eoBununicate  to 
the  Class  nave  for  their  object  the  nature  of  prussic  acid  and  its 
eeoibinations.  F^w  bodies  have  been  more  studied,  and  yet  few 
tra  less  knowB.  After  tbe  labours  of  Macquer,  Scheele,  and  Ber* 
ihoUa,  wbkh  'Saaa  aa  epoch  io  tbe  history  of  prassic  acid,  wauj 
ttth^rdjrti  Brisked  .(^utnustajnade  experimciQtB  upoa  vL  1  shall  not 
faowsKer.atwmpt  toitiritea  hiitoiy  of  tiie«;  but  merely  notice  tbe 
principal  results  which  they  have  furnished,  in  ordprlo  point  out  the 
p^iie  t>om  vt4)tcli  1  started. ' 

t*.XlK  «M«,for  a  fractional  Hpo^«nt  haiii^Alrewly'be^^l'OWJ.   , 
*  TnJntlaM  Itim  tin  Abb,  ieCSiiia.  vol.  icr.  p.  130. 
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It  is  to  Maequer  that  w«  owe  the  -firet  imptHtant  nperlmenta  on 
Prussian  bine.*  On  boiling  it  with  a  solution  of  potash  ia«xcess, 
that  skilAiI  chemist  (rfuerved  that  nothing  TemaiaM!  but  oxide  of 
iron,  white  the  alkali  combined  with  the  colouring  matter.  On  the 
xrther  hand,  if  the  PrussiBH  blue  predominate,  the'  potash  Is  cotn- 
pletely  saturated  with  the  colouring  matter,  and  loses  its  alkaline 
properties,  jnst  as  if  it  were  setorated  with  an  acid.  In  both  cases 
It  baa  acquired  the  propeny  of  producing  Prussian  blue  with  solu- 
tions of  iron,  by  tncane  of  douMe  affinity ;  and  it  precipitates  the 
greater  number  of  the  other  metalline  solutions.  Wbtiti  Prussian 
blue  is  caldoed,  Volatile  alkali  )s  formed — a  fact  which  had  l%ewisfc 
been  observed  by  GeoffVoy — and  tliere  remains  oside  of  iron-  ati- 
4ractcd  by  the  magnet,  and  a  cjuantity  of  charcoal.  From  these  ex- 
f>eriments,  Macquer  concluded  that  Prussian  blue  is  a  compound  of 
oxide  of  iron  with  an  inflammable  substance,  which  is  converted  by 
-  cidciaatioii  into  volatile  alkali  and  charcoal.  ''  '' 

Twenty  years  after,  MM.  de  Mwveau  and  Bergmati  con^d^red 
the  colouring  matter  as  a  particular  acid,  and  the  first  gave  it  the 
name  of  prussic  acid.  However,  its  true  nature  remeJoed  still 
unknown. 

Scheelc,  whose  name  is  conneeted  with  90  many  brilliEmt  disco- 
veries, succeeded  in  1 7^2  in  obtaining  prussic  acid  in  a  separate 
state  by  a  very  ingenious  process,  and  approadied  veiy  near  to  a 
knowledge  of  the  irue  nature  of  its  constituents ;  for  he  ascMtafAed 
that  it  is  obtained  by  the  union  of  smmonia  with  a  chari^  matter 
rendered  voktiie  by  hcat.f 

To  Aese  important  experiments  of  Scheele  succeeded  those  of 
Berthollet,  which  are  not  less  so.  J  He  showed  that  Macaucr's 
combination  of  tite  colouring  matter  and  potash  is  a  triple  salt,  of 
which  iron  constitutes  tbe  third  element.  On  mixing  chloHne  with 
prussic  acid,  as  obtained  by  Scheele,  he  observed  th^t  the  fitBt 
substance  is  changed  into  muriatic  acid,  and  that  tbe  seccmd  has 
acquired  a  much  stronger  smell,  and  has  lost  part  of  its  affinity  for 
almine  bases.  In  this  new  state  it  no  longer  forms  Pmssian  blue 
-with  solutions  of  iron,  but  a  green  precipitate,  which  becomes  blue 
when  exposed  to  light,  or  when  mixed  with  sniphurous  acid.  !f 
potash  be  added,  the  prussic  acid  is  completely  destr<^d,  ammonia 
it  produced,  which  is  disengaged ;  and  cadranic  acid,  which  re- 
mains combined  with  the  f»tash.  From  these  results,  and  from 
■the  knowledge  of  the  elements  of  ammonia,  for  which  lUcewise  we 
are  indebted  to  Berthollet,  he  cmisidered  prussic  acid  as  a  com- 
pound of  carbon,  azote,  end  hydrogen.  He  does  not  admit  oxygen 
into  the  number  of  its  elements,  and  he  supposes  that  the  oxvgbn 
contained  in  the  carbonic  acid  produced  by  tbe  action  of  potash  oa 
prussic  acid  altered  by  chlorine,  is  furnished  by  this  iasr  substance. 
The  absence  of  oxygen  in  prussic  acidnot  being  rigorously  demon- 
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Btrated,  several  distin^ished  chemists  have  eoterUmed  doubts  re- 
spect'mg  its  composition.  Even  Benbollrt  himself  seeoos  to  partatv 
of  these ;  for  he  thus  expresses  himaelf  in  his  Statlque  Oiimique^ 
vol.  ii.  p.  267  •  "  These  considerations  do  DOt  constiltile  a  rigorout 
proof  of  the  absence  of  oxygen  ia  prussic  acid,  and  we  ought  to  sus- 
pend our  opioioD  on  this  subject,  till  pure  prussic  acid  has  been 
analyzed.  The  following  observations  even  add  to  our  uncertainty. 
However,  in  the  enplanatioa  which  I  am  going  to  give,  I  shall  em- 
ploy the  hypothesis  tliat  it  contains  no  oxygen  in  its  composition." 

From  the  analogy  which  subsists  between  pmssic  acid  and  sul- 
phureted  liydr<^en,  but  particuiarly  from  the  remark  that  the 
prussiates  are  decomposed  by  a  heat  not  sufficient  to  form  the 
alkaline  ley  of  Prussian  blue,  M.  Berthollet  admits  likewise  (Stat. 
Cbim.  vol.  ii.  p.  267)  that  during  the  calcination  of  potash  with 
animal  matters,  there  is  formed  a  combination  of  llie  alkali,  carbon, 
and  azote,  which  decomposes  water  when  it  comes  in  contact  with 
it,  and  forms  carbonic  acid,  arntnonia,  and  prussic  acid.  This  com- 
bination in  fact  takes  place ;  but  it  is  not  demonstrated  by  the 
considerations  employed  by  Berthollet ;  for  the  simple  prussiate  of 
potash  is  capable  of  bearing  a  very  high  temperature  without  losing 
the  property  of  precipitating  the  solutions  of  iron  blue;  and  we 
shall  see  that  when  the  product  of  the  calcloatidn  of  potash  and 
animal  matters  is  dissolved  in  water,  ammonia  is  only  formed  when 
it  is  thrown  into  the  water  when  still  red-hot. 

Curaudau,  without  being  acquainted  with  the  work  of  Berthollet 
which  was  printed,  but  not  published,  when  he  read  his  memoir  to 
the  Institute,  was  led  to  the  same  opinion  respecting  the  nature  of 
the  compound  formed  during  the  calcination  of  potash  with  animal 
matiers.  But  his  theory  is  so  hyjmthetic,  that  I  would  take  no 
notice  of  ii,  unless  I  were  afrdd  that  an  hasty  examination  might 
find  some  resemblance  between  his  opinions  and  a  part  of  mine. 

According  to  Curaudau,  there  exists  a  prussic  radical,  to  which  he 
^ves  the  name  of  prusstne^  which  is  common  prussic  acid.  This 
radical,  by  combining  with  oxygen,  forms  true  prussic  ncid  and  its 
combinations,  the  prussiates.  It  acquires  the  neutralizing  or  acid 
properties  only  at  the  expense  of  the  oxygen  furnished  by  a  metallic 
oxide,  tbe  presence  of  which  is  necessary  to  form  with  the  acidifi- 
able  bases  a  strong  and  lasting  compound.  When  an  animal  matter 
is  calcined  with  potash,  a  compound  is  formed,  which  is  nothing 
else  than  carbureted  azote  of  potash.  When  dissolved  in  water, 
carbonic  acid  is  produced  at  the  expense  of  the  oxygen  of  the  water, 
and  part  of  the  carbon,  while  the  hydrogen  with  tbe  rest  of  tbe 
carbon  and  azote  forms  the  prussine  (Ann.  de  Chim.  vol.  xlvL 
P-148). 

The  most  recent  memoirs  on  prussic  add  with  which  I  am  ac- 
quainted are  those  of  Mr.  Forrett,  an  extract  of  which  may  iic 
found  in  the  fourth  and  fifth  volumes  of  Dr.  Thomson's  AmiaU  of 
PkUosopky,  In  the  first  Mr.  Forrett  treats  of  the  triple  prussiates. 
According  to  hiip>  they  contain,  not  prussic  acid,  but  aa  uo^nawa 
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acid,  which  he  supposes  is  formed  df  carbon,  azote,  hydrogen,  and 
hiack  oxide  of  iroo.  He  founds  his  opinion  on  this  fact,  that  when  » 
triple  prussiate  is  exposed  to  the  galvanic  action,  the  fdkali  appears 
at  the  negative  pole,  while  the  oxide  of  iron  and  prussic  acid  appear 
at  the  positive  pole.*  In  his  second  memoir  Mr.  Purreit  ^ves  the 
analysis  of  pnissiate  of  mercury  and  prussic  acid.  I  shall  state  this 
analysis  hereafter.  It  is  very  different  from  mine,  and  I  consider  U 
as  inaccurate. 

In  termi[»ting  this  historical  sketch,  I  must  not  forget  the  lahoun 
of  Proust.  I  have  made  much  use  of  them ;  and  if  1  do  not  speak 
of  them  more  at  length  here,  it  is  because  I  shall  have  occasiott 
frequently  to  quote  them.  I  pass  over  a  good  many  others  in  silence. 
■}^t  I  mentioned  already  that  it  was  not  my  intention  to  state  every 
thing  that  is  known  respecting  prussic  acid. 

That  the  observations  w^ich  I  have  to  present  may  assume  a  re- 
gular arrangement,  I  shall  present  them  under  four  different  articles. 
In  the  first  I  shall  endeavour  to  explain  the  nature  of  prussic  acid; 
in  the  second,  I  shall  explain  the  prt^rties  of  a  new  gas,  which  tt 
the  radical  of  prussic  acid ;  in  the  third,  I  shall  examine  the  com- 
bination to  which  the  name  of  oxyprusnc  add  has  been  given ;  id 
the  iburth,  I  shall  treat  of  some  prussiates.  I  regret  that  time  did 
not  permit  me  to  carry  that  part  of  my  labours  furtber>  but  I  hope 
to  resume  it  afterwards. 

I.  Of  Prttisk  Acid. 
This  acid  may  be  obtained  perfectly  pure  by  the  process  which  I 
described  in  the  77th  volume  of  ttie  Annates  de  Chimi£>  which 
consists  in  decomposing  common  prussiate  of  mercury  by  muriatic 
acid.  The  apparatus  which  I  employ  at  present  being  somewhat 
aimpler  than  my  former  one,  I  shall  give  a  description  of  it.  To 
the  beak  of  a  tubulated  retort  intended  to  hold  the  prussiate  of  mer* 
cury  and  muriatic  acid,  is  adapted  an  h(»izontal  tube,  about  six 
decimetres  (two  feet)  long,  and  Ij-  centimetre  (0-59  inch)  ia 
diameter  in  the  inside.  The  first  third  part  of  the  tube  next  the 
retort  is  filled  with  small  pieces  of  white  marble,  to  retaia  the  iqu- 
rlatic  acid  that  may  come  over,  but  which  ought  if  possible  to  be 
prevented.+  The  two  other  thirds  contain  fused  muriate  of  lime, 
likewise  in  small  pieces,  in  order  to  condense  the  water  which  may 
be  mixed  with  the  prussic  vapour.  To  the  end  of  this  tube  is  adapted 
a  small  receiver,  destined  to  collect  the  acid.  It  must  be  surrounded 
with  a  frigorific  mixture,  or  at  least  with  ice,  that  the  less  acid  may 
make  its  escape.  The  prussic  acid  is  usually  deposited  upon  the 
marble  in  the  first  portion  of  the  tube.  But  by  means  of  a  moderate 
heat  it  may  be  made  to  pass  successively  through  the  whole  tube, 

*  1   need  icarcrly  obtcrve  tbal  tbii  account  of  ICr.  Porrdtfi  paper  b  qsil* 

t  If  iniiriBtlc  acid  pais  Into  the  labr,  II  will  lepkrale  tbe  carbonic  acid  of  the 
Marble,  whiA,  mixing  wiih  Ibe  vapoor  of  pnitsicacid,  will  pKTeatib 
(i«n,  and  occaiian  a  coatiderablc  Jon. 
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and  after  being  left  some  time  id  contact  with  the  iniiriate  of  lime, 
it  may  be  finidly  driven  into  the  receiver.  I  usually  employ,  con- 
centrated muriatic  acid,  and  smaller  in  quantity  than  would  be. 
necessary  to  decompose  the  whole  of  the  prussiste  of  mercuiy,  and 
I  reseire  the  residue  to  obtain  an  aqueous  solution  of  pnissic  acid  by 
adding  a  new  quantity  of  muriatic  acid. 

Prussic'acid,  obtained  by  the  method  just  described,  possesses  the 
following  properties.  It  ij  a  colourless  liquid,  having  a  strong 
'smell,  a  taste  at  first  cooling,  then  hot,  asthenic  in  a  high  degree, 
and  a  true  poison.  Its  specific  gravity  at  444"  is  O  7<>58 ;  at  64", 
it  is  06969.  It  boils  at  81^°,  and  congeals  at  about  3°.  It  then 
■crystallizes  regularfy,  and  affects  sometimes  the  fibrcnis  form  of . 
nitrate  of  ammonia.  The  cold  which  it  produces  when  reduced  irto 
vapour,  even  at  the  temperature  of  (18°,  is  sufficient  to  congeal  it. 
Tha  phenomenQn  is  ea^ly  produced  by  putting  a  small  drop  at  the 
end  of  a  slip  of  paper  or  a  glass  tube.  Though  I  rectified  it  re^- 
peatcdly  on  pounded  marble,  it  retained  the  proper^  of  feebly  red- 
dening paper  tinged  b)ue  with  litmus.  The  red  colour  disappeared 
Us  the  acid  evaporated. 

The  specific  gravity  of  its  vapour  compared  to  that  of  air  a 
0-S47fi.  This  is  the  mean  of  two  experiments,  diflering  but  little 
m>m  each  other.  I  ascertained  it  by  the  method  formerly  described. 
By  calculations  founded  on  its  composition,  and  the  condensation 
of  its  elements,  I  obtained  for  its  specific  gravity  only  0*9360,  which 
is  less  than  the  preceding  number  by  about  a  hundredth  part.  I 
think,  however,  that  this  last  number  should  be  preferred ;  for  the 
difference  between  the  two  may  be  ascribed  in  part  to  errors  in  the 
experiment.  This  small  density  of  the  vapour  of  prussic  acid,  com- 
pared with  its  great  volatility,  furnishes  a  new  proof  that  the  density 
of  vapours  does  not  depend  upon  the  boiling  point  of  the  liquids  that 
famish  them,  but  upon  their  particular  nature. 

To  appreciate  the  better  the  effects  of  prussic  acid  on  other  bodies, 
I  be^n  by  determining  exactly  the  nature  and  proportions  of  its 
elements.  This  acid  being  very  volatile,  I  took  advantage  of  the. 
hot  days  of  the  month  of  August  to  analyze  it  in  the  eudiometer  of 
■Volla.    My  method  was  as  follows. 

■  I  filled  a  glass  jar  about  two-thirds  with  oxygen  gas  over  a  mer- 
curial  trough  at  the  temperature  of  between  86°  and  95",  and  then 
filled  it  completely  with  the  vapour  erf  prussic  acid.  Wlien  the 
temperature  of  the  mercury  is  reduced  to  that  of  the  ambient  air, 
1  take  a  determinate  vt^ume  of  the  gaseous  mixture,  and  wash  it  in 
«  solution  of  potash.  The  residue,  compared  with  the  Absorpdon 
which  has  taken  place,  gives  exactly  the  ratio  of  the  oxygen  to  the 
prussio  vapour,  I  can  then  employ  this  gaseous  nnxture  without  fear- 
ing that  the  prussic  acid  will  condense,  provided  the  temperature  be 
not  too  tow;  but  during  my  experiments  it  was  never  under  717"'  I 
JDtroduce  a  known  volume  into  Volta's  eudiometer,  all  the  wire^  of 
whicb  are  of  pluinum,  and  I  pass  an  electric  spark  through  it.  The 
combustion  is  very  lively,  and  of  a  bluisb-white  colour.    A  whiM- 
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pnissic  vapour  aCcompaniGS  it,  anda  diminution  of  volume  talces  place,  > 
whicii  is  ascertained  by  measuring  the  residue  in  a  graduated  tube. 
This  residue,  nathed  with  a  solution  of  potash  or  baryies,  experiences 
a  new  diminution,  owing  to  the  absorption  of  the  carbonic  acid  gas 
fimoed.  Lastly,  the  gas  which  the  alkali  has  left  is  analyzed  over 
water  hj  hydrogen,,  audit  !s  ascertained  to  l>e  a  mixture  of  azote 
ftod  oxygen,  because  this  last  gas  was  employed  in  excess. 

The  white  Tapoar  of  which  I  have  spoken  appeared  to  me  owing 
toaHttle  nitric  acid  and  vapour  of  water  formed  by  the  combustion; 
ftw  when  a  little  water  was  introduced  into -^e  eudiometer,  after 
several  detonations,  it  became  muddy,  letting  fall  oxide  erf  mercury, 
and  reddened  litmus. 

Supposing  we  were  to  operate  upon  a  gaseous  mixture  containing 
100 -of  {WTOsic  acid  vapour,  we  obtain  the  following  results,  which 
ire  the  mean  of  lour  experiments: — 

V^Kjur lOO'O 

Piminutlon  after  combustion "JS'i 

Carbonic  acid  gW'pilMiHoed 101-0 

Aeotic  gas 4€'0 

Hydrogen  gas    55*0 

During  the  combustion  a  quantity  of  oxygen  disappears  equal  to 
about  l-j-  of  the  vapour  employed.  The  carbonic  aeid  gas  produced 
represents  one  volume,  and  I  suppose  that  the  other  founh  is  etn- 
ployed  in  fsmiiag  water ;  for  it  is  impossible  to  doubt  that  hydrc^en 
enters  into  the  composition  of  prussic  acid.  From  the  laws  of  cne- 
mical  proportions,  we  may  conclude  lliat  prussic  vapour  contains 
just  as  much  carbon  as  will  form  its  own  btiltt  of  carbonic  acid,  half 
a  volume  of  azote,  and  half  a  volume  of  hydiogen.  This  result  is 
evident  for  the  carbon ;  and  thongh,  instead  of  SO  azote  and 
hydrogen,  which  ought  to  be  the  numbers  according  to  our  suppo- 
sition, we  obtain  46  for  the  first,  and  55  for  the  second.  Tbis  is 
doubtless  owing  to  a  portion  of  the  azote  and  oxygen  having  disap- 
•peared,  in  order  to  form  nitric  acid.  On  this  Supposition  we  ougnt 
obviously  to  find  too  little-azote  and  too  much  hydrc^en,  because 
tfaetiuantity  of  this  last  can  only  be  judged  of  by  the  oxygen  which 
has  disappeared.  But  are  the  elements  which  I  have  pointed  out 
the  only  ones  which  enter  into  the  composition  of  prussic  acid  J  Are 
the  prc^WTtions  exact?  We  shall  answer  these  questions  by  com- 
paring the  density  of  prusBic  vapour  to  thp  sum  of  that  of  its  ele- 
ments; and  by  attendmg  to  this,  that  since  n  volume  of  vapour 
pniduces  a  volume  of  carbonic  acid  gas,  half  a  volume  of  azote,  and 
iralf  a  vohime  of  hydrogen,  the  density  of  the  vapour,  if  our  analysh 
he  correct,  ou^t  to  be  equal  to  tliat  of  the  vapour  of  carbw,  and 
to  half  that  of  azote  and  hydrogen. 

-  But  the  density-of  carbonic  acid  gas  being  1-5196,  and  that  of 
oxygen  1-105G,  ttie  density  of  the  vapour  of  carbon  is  1-5196  — 
1-1036  =  0*4160, 
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S5C  Experimait3  on  Prussic  Add,  EMat^ 

'  Half  a  volume  of  hydrogen k  0-(B6C 

Half  a  volume  of  azote    =  0-4845 

Total    0-9371 

Tiius,  according  to  the  precedtog  analysb,  the  density  of  pnmie 
vapour  is  0'U371,  and  I  found  it  by  direct  experiment  O-iH^B.  Notr 
withstanding  this  difference  of  0*01  which  exists  between  ^ese  two 
numbers,  and  whicii  may  be  an  error  in  the  experimeot,  I  think 
that  we  ought  to  consider  it  as  demonstrated  that  prussie  vapour 
cootaios  one  volume  of  the  vapour  of  carbon,  half  a  vdume  of  azote, 
and  half  a  volume  of  hydrogen,  condensed  into  one  volomc,  and 
that  no  other  substance  enten  into  its  composition. 

It  is  DOW  easy  to  explain  the  diminution  of  volume  produced  bv 
the  electric  spark  in  a  mixture  of  prussie  vapour  and  oxygen.  It 
ought  to  he  equal  to  1^  volume  of  vapour,  since  that  quanti^  of 
f>xygen  has  disuppearcd.  But  half  a  volume  of  azote  becomes  free. 
This  reduces  the  apparent  diminution  to  three-fourths  of  a  volume  of 
the  prussie  vapour,  or  to  7^  per  cent.  I  found  it  78*5.  But  as  it 
spears  demonstrated  that  azote  and  oxygen  disappear  during  the 
combusrion  of  the  prussie  vapour,  to  form  nitric  acid,  this  afibrds  a 
sufficient  explanation  of  the  excess  in  the  diminution.  That  this 
excess  is  not  exactly  proportional  to  the  azote  and  (^ygen  wUch 
liave  disappeared,  must  be  ascribed  to  the  unavoidable  errors  of 
experiment. 

The  nature  of  prussie  acid  appears  to  me,  then,  perfectly  known. 
Bat  if  any  doubts  remain,  they  will  be  removed  by  the  following 
analysis. 

I  made  about  two  grammes  (30'SS  grains)  of  prussie  vapour  pass 
alowly  through  a  red-hot  porcelain  tube  over  0-806  gramme  (12'4S 
grains)  of  harpsicord  wire  rolled  in  the  form  of  a  very  short  cylinder. 
1  obtained  two  products,  a  gaseous  mixture  composed  of  equal 
volumes  1^  azote  and  hydrogen,  and  charcoal,  a  part  of  which  was 
deposited  on  the  iron,  and  another  intimately  combined  with  it. 
The  gitseous  mixture  contained  no  carbon ;  for  after  its  detonation 
with  oxygen,  potash  produced  no  diminution  in  it.  I  observed  that 
the  charcoal  was  deposited  only  in  that  part  of  jthe  tube  which  coo 
tained  the  iron,  though  it  occupied  only  a  small  portion  of  it,  and 
though  the  prussie  vapour  experieoceo  a  very  nigh  temperature 
before  coming  to  the  iron.  It  js  true  that  the  carbon,  being  united 
to  the  iron,  we  may  ascribe  the  decomposition  of  the  acid  to  the 
affinity  of  this  metal  for  carbuo;  but  as  there  is  a  great  quantity- 
whtcli  merely  adheres  to  the  metal,  this  explanation  is  not  sufficient. 
Prussie  vapour  appears  to  me  to  act  the  same  part  as  ammonia, 
which,  according  to  the  curious  remark  of  Thenard,  supports, a 
very  high  temperature  in  a  porcelain  tube  without  being  d^comr 
posed,  and  which  is  decomposed  with  the  greatest  focllity  even  at  a 
Btuch  lower  temperature,  when  it  comes  in  contact  of  a  metalj  t^ 
which,  however,  it  communicates  nothing. 
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The  iiOn  in  oDr  e:tperimeDt  bad  become  very  brittle.  Being  com' 
Uned  with  charcoal,  aad  eadrely  surrounded  with  it,  there'  was  no 
probftbilitf  that  it  contaioed  oxygen.  But  to  decide  the  point,  I 
dissolved  it  in  muriatic  acid,  comparatively  with  a  determinate 
weight  (tf  the  same  iron  wire.  I  obtwied  a  volume  of  hydrogen 
gas  equal  to  -ff^  of  ^at  which  the  same  wire  would  have  given  in  a 
state  of  pure  iron.  There  remaiDed  a  quantity  of  carburet  of  iron 
weighing  0-1S5  gramme  (2-39  grains),  Tliis,  being  calcined  with 
red  oxide  of  mercury,  was  reduced  to  0'07G  gramme  (M7  grain). 
Thisquantity  of  oxide  represents  .^fr  °f  hydrogen.  Thus  1  obiained 
.ff;-.  The  loss  y^  is. too  small  to  indicate  the  presence  of  oxygea 
in  pnusic  acid.     It  may  be  very  well  ascribed  to  the  expetiment. 

These  results  appear  to  me  to  demonstrate  that  prussic  add  coo- 
taiB»  equal  volumes  <^  hydrogen  and  azote,  and  that  it  cootaiDS  na 
oxygen.  To  determine  the  quantity  of  carbcm  combined  with  iheae 
two  bodies,,  I  passed  prussic  vapour  over  the  brown  oxide  of  copper 
almost  at  a  red  heat.  The  vapotrr  was  entirely  decoipposed,  the 
copper  was  reduced^  and  drops  of  water  appeared  in  the  tube.  The 
gaiea  disengaged,  and  which  were  collected  over  mercury,  were  a 
mixture  of  two  parts  carbonic  acid  and  one  part  azotic  gas.  This 
result,  taken  along  with  the  preceding,  demoostrales  the  nature  of 
Mussic- acid,  and  confirms  the  analysis  of  it  made  by  the  eudiometer. 
This  process,  which  I  employed  only  after  the  first  anelysis,  is  so 
timple  that  it  may  beexhiliited  even  in  a  lecture. 

Thus  firom  these  analyses  it  appears  evident  that  prussic  acid  » 
c(»npo8cd  of 

One  volume  of  the  vapour  of  carbon.. 
Half  a  volume  of  hydic^D. 
Half  a  volume  of  azote. 

condensed  into  one  volume ;  or  in  weiglit  of 

Carbon 44-39 

Azote 517! 

Hydrogen 3-90 

100-00 
This  add,  when  compared  with  other  animal  substances,  is  dis- 
tinguished  by  the  great  quantity  of  azote  which'it  contains,  by  its 
small  Quantity  of  hydrogen,  and  especially  by  the  absence  of  oxygen. 
Its  acid  properties  cannot  depend  upon  the  hydrogen,  which  is  very 
alkalifying,  but  upon  the  carbon  and  azote.  We  ought  to  consider 
it  as  a  true  hydracid,  in  which  the  carbon  and  azote  supply  the 
place  of  the  chlorine  in  muriatic  acid,  the  iodine  in  hydriodic  acid, 
and  the  sulphur  in  sulphureted  hydrogen ;  but  this  assertion  requires 
a  fuller  elucidation. 

I  have  likewise  attempted  to  decompose  prussic  vapour  mixed 

with  hydrogen  by  means  of  electricity.  After  having  passed  through 

it  at  loist  50,000  sparks,  all  the  vapour  was  not  decomposed,  and 

that  which  was  bad  more  than  doubled  its  volume.    The  platinum 
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wires,  and  the  portion  of 'the  tofae  thnH^  which  the  Bpark  psssed, 
was  corered  by  a  slight  bistre-c^oured  coating',  showing  thtt  carbon 
had  been  precipitat^,  or  at  least  a  very  carbonaceous  combinatioa. 
On  analfKiDg  the  gas,  I  obtained  in  {act  a  little  less  carboo  than  the 
calculation  indicated,  Ai  to  the  azote  and  hydn^en,  I  found  them 
nearly  in  the  same  proportion  as  in  the  preceding  analyses.  How-' 
ever,  this  ejiperimeQt,  not  having  given  me  saltsfactor;  resulti^ 
after  having  twice  repeated  it^  and  being  vciy  tedious,  I  did  not 
think  it  worth  while  to  persist  In  it  any  longer. 

The  anatyus  of  pmsnc  acid  which  I  have  given  ought  to  piecedc 
the  examination  of  its  action  ott  other  bodiei.  Thi«  examinatioa 
will  not  any  longer  prcient  ai^  difficulty ;  but  before  undcrtakldg  il, 
I  must  reraaik  that  my  results  are  quite  different  from  thcM  obtained 
by  Mr.  Porrett ;  for,  according  to  liim,  prussic  acid  is  coiDposed  of 

Carbon 24*S 

Aiote 407 

Hydrogen    Sl'5 

100-0 
But,  according  to  roy  analysis,  of      ^ 

Carbon 44*39 

Azote    .51-71 

Hydrogen S-90 

100-00 

Not  kDOwIne  his  mentur  but  by  the  very  coitciae  extract  of  it 
given  by  Dr.  Thomson,  it  is  not  in  my  power  to  explain  the  cause 
of  this  great  difference ;  but  it  is  evident  that  the  proportion  of 
hydrogen  which  he  gives  is  too  great.* 

In  examining  the  properties  of  prussic  acid,  I  shall  not  restrict 
myself  to  a  rigorous  arrangement.  I  shall  state  my  experiments  in 
the  order  in  which  they  will  throw  light  on  each  other.  Prussic  acid 
containing  three  elements,  opght  necessarily  to  possess  great  mobi> 

•  Mr.  Porrrtt'i  Hnaljsti  wnsmade  bj  healing  a  mixture  of  pruBsiate  of  mercury 
DSd  red  oxide  of  mercury.  He  nbfaini^d  sue  valume  of  carboaic  acid  gu  ood 
half  a  Toliime  of  azotic  gaij  and  he  inferred  tlje  qnanfily  of  hydrogen  froin  the 
oxygen  which  had  disappeared  ojer  and  abo«e  what  was  aeceisary  fot  the  foraH' 
Uan  af  the  cafbonlc  acid.    Bit  ttsaH  was  ai  folltiHi : —  •  *- 

Carbon 34-8 

Aiole  , 40-T 

Hydrogen S4-5 

lOO'O 
The  propoTlioni  of  carbon  and  aznleare  the  Eamem  those  giren  by  Gay-LnssK, 
The  hydrogen  is  too  great,  because  Mr.  Porretl  supposed  the  mercury  in  pniuiale 
•rncivnry  was  in  Ibe  stale  of  oiide.  This  greatly  increased  Ihr  supposed  quantity 
of  niyxcfl  connnned.  In  every  lliiog,  except  this  nrtnig  infereDce,  Mr.  forrrtl'l 
aaalyiii  is  equally  correct  irLib  that  of  Gay-LuEsac.  Mr.  PoRelt  found  live  liaiei 
ike  qnaniiiy  nf  red  oxide  of  rnetcory  in  the  yrnsslaie  neeessary  to  decompoBe  (hs 
.  wkrie  acid  of  the  pntniMe,— T. 
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Hty.  To  (iprlD  tD  tdei  of  its  constitutkMif  we  may  compare  it  to 
sulpburetfid  bydrogea.  But  this  mobility  isonty  rektjive  ;  it  depends 
OD  (be  circumstancei  in  whicti  the  acid  is  placed. 

When  this  acid  is  kept  in  well-closed  vessels,  even  though  no  air 
be  pieseotf  it  is  sometiioes  decomposed  in  less  thau  an  hour.  I 
bwe  fAea  kq)t  it  16  days  widiout  alteration ;  but  it  is  seldoio  that 
it  can  be  kept  longer,  without  exhibiting  signi  of  decomposition.  It 
begiuB  by  asBuming  a  reddish-brown  colour,  which  becomes  deeper 
^lOd  deeper,  and  it  gradually  deposites  a  considerable  carbonaeeous 
matter,  which  givei  a  deep  colour  both  to  water  and  acids,  and 
gives  out  a  strong  smell  of  amraoDift.  If  the  bottle  cotttajniiig  Ihe 
pruBsic  Bcid  be  not  hermetically  lealed,  nothing  remains  but  a  dry. 
charry  mass,  which  gives  no  colour  to  water. 

To  know  exactly  the  results  of  this  decomposition,  I  introduced 
pnissic  acid  Into  a  barometrical  tube  well  freed  from  air,  and  waited 
tin  the  inside  of  the  tube  was  coaled  with  a  charry  coverii^,  which, 
rendered  it  opake.  The  height  at  which  the  mercury  stood  was  in-  - 
cooiiderable ;  but  on  inclining  the  tube,  the  mercury  Ailed  it,  which 
shows  that  no  gas  was  extricated.  On  lifting  up  iht  tube,  I  rec(^- 
nized  the  odour  of  prussic  acid.  Water  introduced  acquired  a  strong  ■ 
brown  colour.  Potash  and  lime  disengaged  ammonia  from  it,  and 
sulphuric  acid  rendered  the.odour  of  prussic  acid  very  sensible ;  but 
no  carbonic  acid  was  disengaged.  From  this  it  is  evident  that  by  the 
decomposition  of  prusslo  acid  a  portion  of  ammonia  is  formed,  which 
oombines  with  the  remaining  prussic  acid.  The  charry  snbstance 
nmst  of  nectsHty  contain  a  quantity  c^  azote ;  fw  ammonia  beinc 
eompoECd  of  three  volumes  of  hydrogen  and  one  of  azote,  while 
pnesic  acid  contains  equal  votumes  of  these  two  elements,  two-tbiidi 
of  the  azote  must  remain  with  the  carbon,  and  form  of  consequence 
an  azoturet  of  carbon. 

Phosphorus  and  iodine,  being  volatilized  in  prussic  vapour,  did  not 
appear  to  produce  any  alteration.  Sulphur  treated  in  the  same  way 
^Horbs  it  readily.  Wet^tain  a  solid  compound  of  sulphur  and 
^UBsic  acid,  which  I  consider  of  the  same  nature  as  that  formed  by 
Gulphureted  hydrogen  and  the  radical  of  prussic  acid,  of  which  I 
dull  speak  afterwards.  I  postpone,  likewise,  the  examination  of 
the  compound  farmed  by  chlorine  and  prussic  acid. 

Among  the  simple  metallic  bodies,  potassium  is  one  of  those 
whose  action  is  most  proper  to  throw  light  on  the  true  nature  of 
prussic  acid.  When  heated  in  prussic  vapour  mixed  with  hydrt^ea 
oraaote,  there  is  absorption  without  ioflammatian,  and  the  metal  is 
converted  into  a  grey  spongy  substance,  which  melts,  and  assumes  a. 
yellow  colour.  Supposing  the  quantity  of  potassium  employed 
capable  of  disengaging  from  water  a  volume  of  hydrc^eo  equal  to 
SO  parts,  we  find,  after  the  action  of  the  potassium, 

1.  That  the  gaseous  mixture  has  experienced  a  diminatiwi  o|  i 
T^ume  amounting  to  50  parts : 

2.  On  treating  this  mixture  with  potash,  and  analyzing  the  re- 
■idue  by  oxygen,  that  50  parts  ef  hydrogeo  have  been  produced : 
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3,  And  conteqnentljr  that  the  potassium  has  absorbed  100  parts  of 
pnissic  vapour ;  for  diere  is  a  diminution  of  50  parts,  which  would 
ob^ously  have  been  twice  as  great  had  not  50  parts  of  hydrogen 
been  disengaged. 

When  the  yellow  matter  ia  put  into  water,  it  dissolves  entirely, 
without  the  least  effervescence,  and  exhibits  all  the  characters  6i 
aimple  prutaate  of  potash  obtained  by  combiniog  directly  the  acid 
and  alkali.  If  we  suppose  the  water  to  be  decomposed,  which  is 
very  probable,  but  which  must  necessarilyhappeo  by  the  joint  actioo 
of  an  acid,  the  potassium  combiaes  with  its  oxygen,  and  the 
bydrogen,  which  is  preciseW  equal  to  that  which  the  potassium  dis- 
engaged from  the  pnissic  acid,  reproduces  this  acid  with  all  its  pro- 
perties. 

Here,  then,  }s  a  very  great  analogy  between  prussic  acid  and 
muriatic  and  hydriodic  acids.  Like  ihem,  it  contains  half  its  volume 
of  hydrogen ;  and,  like  them,  it  contains  a  radical  which  combinea 
with  the  potassium,  and  forms  a  compound  quite  analogous  to  the 
chloride  and  iodide  of  potassium.  The  only  differeoce  is,  that  this 
ndical  is  compound,  wbi  le  those  of  the  chloride  and  iodide  are  «mplc. 
Since  pnissic  acid  contains 

One  volume  of  vapour  of  carbon. 
Half  a  volume  of  azote. 
Half  a  volume  of  hydrogen. 
And  since  I  have  just  proved  that  potassium  disengages  half  its. 
volume  of  hydrogen,  it  is  obvious  that  the  substance  which  com> 
bines  with  the  metal,  and  which  ought  to  be  distinguished  by  the 
name  of  prussic  radical,  is  s  compound  of  carbon  and  azote,  in  the 
^portion  of 

One  volume  of  vapour  of  carbon. 
Half  a  volume  of  azotic  gas. 
This  radical  combined  with  potassium  forms  a  true  pnnslde  of 
that  metal.     We  ought,  therefore,  to  consider  prussic  acid  as  a 
hydradd ;  and  with  the  less  hesitation,  that  a  great  number  of  other 
fects  lead  to  the  same  coQclusioo. 

The  name  prussic  acid,  then,  will  no  longer  suit  it ;  but  it  must 
be  called  kydro-prussic.  We  must  likewise  invent  a  name  for  its 
radical,  from  which  this  may  he  derived.  Were  we  to  preserve  the 
term  prussic,  which  has  never  been  adopted  In  Germany,  and  which 
never  can  be,  we  should  be  obliged  to  give  it  a  meaning  different 
from  that  which  it  has  hitherto  borne.  These  considerations  have 
induced  roe  to  in^'ent  a  new  name  for  the  radical  of  prussic  and. 
That  of  cyanogen*  having  appeared  very  proper  to  the  chemists  of 
this  capital,  I  have  adopted  it,  and  shall  use  it  afterwards  in  the 
course  of  this  memoir.  Common  pnissic  acid  will  receive  the  name 
of  hydro-cyanic  acid,  and  the  prussiates  that  of  hydro-cyanales. 
The  combinations  of  cyanogen  with  simple  bodies,  when  it  performa 

'  fnm  nlu*tt  Uac  j  aytytJim,  I  produce^ 
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the  same  patt  iis  chlorioie  hi  the  chlorides,  mil  be  denoted  hj  the 
term  cyamtret,*  It  wUl  be  difficult  to  ^ve  the  prussic  radical  a 
more  ctttrenieDt  name ;  for  it  will  be  seen  that  it  acts  at  once  the 
part  of  a  compound  and  simple  body ;  and  if  we  wished  to  denote 
It  by  the  name  carburei  fif  (o/otty  which  would  suit  it  as  a  compound 
body,  circumlocutions  would  be  necessary  to  denote  its  n^merout 
compouoda.  I  return  now  to  the  properties  of  the  combmation  of 
cyanogen  and  potassium,  or  of  the  cyanuret  of  potassium. 

Its  solution  in  water  is  very  alkaline,  even  when  a  quantity  of 
hydro^cyanic  vapour  is  employed  much  greater  than  the  potassium 
IS  able  to  absorb.  Yet  the  chloride  and  iodide  of  that  metal  are 
-  perfectly  neutral.  This  very  remarkable  difference,  depending 
doubtless  on  the  peculiar  disposition  of  the  molecules,  does  not  exist 
with  regard  to  sulphur,  I  heated  in  sulphureted  hydrogen  a  quantity 
of  potassium  which  would  have  disengaged  50  parts  of  hydrogen 
Irom  water ;  and  I  withdrew  the  sulphurel  from  the  action  of  the 
gas  as  soon  as  the  combustion  was  completed.  The  diminution  of 
volume  was  50  parts,  and  the  residue,  treated  by  potash,  left  50  parts 
of  hydrogen ;  so  that  the  potassium  had  combined  with  50  parts  of 
sulphureted  hydrogen,  and  it  bad  decomposed  50,  of  which  it  had 
aazed  the  sulphur,  and  left  the  hydrogen. 

This  combination  of  sulphureted  hydrogen  and  sulphuret  of  pot- 
ksaium,  in  which  this  last  substance  seems  to  act  the  part  of  the 
oxides  in  the  salts,  dissolves  in  water  without  effervescence,  and 
lenders  it  alkaline.  The  sulphureted  hydrogen  had  not  rendered  the 
water  muddy  by  its  decomposition.  Thus,  sulphur  and  cyanogen 
IN%sent  this  analogy,  that  both  of  them  form  alkaline  combinations 
with  potassium,  t 

Knowing  the  composition  of  hydro-cyanic  acid,  and  that  potas- 
uum  separates  from  it  as  much  hydrogen  as  from  water,  it  is  ea^  to 
find  the  proportional  number  which  represents  the  capacity  of  this 
acid,  as  well  as  that  which  represents  that  of  cyanogen,  the  capa- 
city of  oxygen  being  10;  for.  we  must  take  such  a  quantity  of  ^ 
hydro-cyanic  acid  that  its  hydrogen  is  capable  of  saturating  10  of  " 
oxygen.  In  this  manner  we  shall  find  the  proponional  number  for 
tins  acid  )(3'846 ;  and  subtracting  from  this  number  the  weight  of 
the  hydrogen,  there  remains  32520,  which  is  the  proportional 
number  for  cyanogen, 

A  high  temperature  produces  a  veiy  remarkable  alteration  in 
hydro-cyanic  acid.   On  passing  it5  vapour  through  a  porcelain  tube,  . 
we  obtain  hydrogen,  a  little  azote,  and  cyanogen,  mixed  with  a 
considerable  portion  of  the  acid  not  decomposed;  and  the  inside  (^ 

*  The  Inm  cy<Dif<I>  woald  be  better.— T. 

f  I  coDiMered  Ihe  part  ilmilar  (o  Hie  oxidea  which  the  inlphureii  play  in  cerlftia 
CDinbiiuUiaii)  analoguus  to  Ihe  nlli  In  ttie  memoir  which  I  read  liul  jear  lo  the 
Fbilomatlc  Sociely,  but  which  ii  Dot  jel  pobllitwd.  lo  it  I  (afe  tha  aoalyilt  of 
nlphureted  lulphlte  of  ilrontlan,  la  which  (he  inlphnr  converled  into  gnlpharic 
Acid  li  c&pable  uf  iataratiD|;  a  qiuuility  of  ban  double  that  in  Ihe  lUlphlte  t  froai 
which  1  conclade  th&t,  letting  out  from  the  lulphite,  we  may  intreue  the  quantity 
•f  oiynn  or  of  inlphiu  withoilalterlDC  ilmentrtliiT, 
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the  Mb*  b  eonred  nilh  A  (iDsht  eoititig  of  chtroml.  Tliii  4wan- 
{lobitioa  is  Mfnllar  to  that  which  Milphurettd  hydn^ed  UDdergoet ) 
for  Cluzel  has  shown  that  this  last  il  partly  conretttd  into  hydrogen 
and  sulphur  by  heat. 

It  will  be  rectdlectbd  that  iron  at  a  r«d  hast  dsGompoaei  hydro* 
eyaoic  acid.  The  elastic  fluid  c(rilect«d  is  a  nlxture  of  equal 
talumea  <rf  azote  end  hydn^eD.  The  greatest  part  of  the  carikM  ik 
depraited  RHind  the  iroa,  and  a  small  pert  oontbtnes  With  it.  Copper 
and  arsenic  have  do  action  on  hydro-cyenic  ecid.  FlatlnuOi  appears 
to  decompose  it  at  a  high  temperature,  but  the  result  is  the  same  as 
ts  produced  by  heat  alone. 

The  oxides  produce  on  hydnvcyanit  ecid  a  variable  actios  de<- 
pending  on  their  affinity  for  oxygen. 

Having  placed  barytes,  recently  prepared  ftom  its  nitrate,  In  a 
glass  tube  heated  to  an  obscure  red,  attd  made  hydro-oyank  npour 

n  over  its  surface,  the  barytes  became  sligntly  itcaodtsceot. 
Kame  soft,  end  then  dried.  Mo  water  wbs  diseng^ed,  but  ODiy 
yA'K  hydrogen  gas.* 

This  experiment  shows  that  barytes  decomposeB  hydro-cyanic 
Mpour  \t  a  manner  analogous  to  that  in  which  It  decomposea  mu- 
riatic acid'gas.  But  we  obtain  hydrogen  in  the  first  case,  and  water 
iA  the  tecond,  !n  consequence  of  the  di^rence  is  the  affinities  of 
kariutn  for  cyanogen  and  chlorine. 

Since  hydro-cyanic  acid  ;□  combining  With  barytes  loses  its 
hydrogen,  the  compound  is  a  true  cyaniiret  of  barytes ;  whea  plaoed 
in  contact  with  water,  it  ought  to  prodqce  oomponnds  walogout  to 
Ae  chlorates,  iodates,  or  sulf^ites;  tint  Is  to  my,  contaiaii!^  ra 
acid  composed  of  oxygen  and  cyani^n,  which  would  be  cyanic 
xieid,  sttictly  so  called.  But  there  is  here  a  peculiar  citcumstaace, 
-  which  modifies  a  great  deal  the  results;  namely,  cy&nogea  is  a 
«otapotmd,  and  its  etementary  affinities  appear  mate  energetic  thin 
its  resulting  affinities.  It  is  cet^in,  at  least,  that  by  dint^iog  a 
^atiuret  in  water,  we  do  not  form  a  combination  of  (»yg«i  uad 
^anogen.     I  shall  soon  examine  this  subject  More  panwularly. 

Instead  of  barytes,  potash  prepared  by  means  of  alcobol  way  b* 
employed.  The  ejiperiment  may  be  made  in  a  small  eurted  glass 
tube,  and  it  is  more  easy  than  the  preceding  One,  Cyanurrt  of 
potash  is  obtained,  and  hydrogen  is  disengaged ;  but  its  (juant^  is 
Ifreater  than  the  hydro-cyanic  acid  couM  furnish,  becaase  the  water 
which  the  potash  contains  corttributei  to  the  decomposition  ef  a  pMt 
of  the  cyanogen. 

I  likewise  formed  cyanaret  of  aoda  by  paasii^hydro-cyaaicfspoar 
over  dry  carbonate  of  soda  in  a  glass  tube  heated  obscurely  red-hot. 
The.acid  of  the  carbonate  is  disengaged,  and  an  inSammable  gas  is 
obtained,  which  is  not  pure  hydrogen,  because  both  this  gas  and 

*  Thit  ctperimrnl  may  l>e  ronvenlently  made  nNh  hjdr(M:;aDlc  Mqmnr'aAMl 
Itilh  azote  or  hydtog«D  la  a  small  lienl  tabe,  heated  by  n  ipliit  of  wine  lamp  t 
but  lh«  IncsndaccDccwill  Doibeiren,  m  ttaeHbsarp(tnn-will  belns  Wpid.  Vbil* 
cold,  barytei  esetciia  no  iCBslble  Mliaa  oo  hydrO'Cyeniv  TSpoOr. 
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hydro-cyanic  vapour  are  c^bl«  of  acting  upon  c«lKuiia  add  qt  a 
lugb  tsinperatuFe,  and  of  partly  decompoting  it, 

I  have  already  sltown  tbat  the  Ga.ide  of  copper  decompose  ty^nn 
cyanic  acid  completely  at  a  red  heat,  and  that  wntar  is  obtained,  aait 
R  mixture  of  one  volum?  carbonic  acid  and  half  a  volume  of  aaote. 
But  1  witlied  to  ucertain  if  the  action  of  these  two  bodies  would  ooC 
be  different  at  the  oomnnoQ  temperature.  I  accordingly  introdveefl 
peroxide  of  copper  into  a  tube  with  hydro-oyanic  vapour  mi^ed 
with  hydrvgao.  The  absorption  took  place  bjr  degreesi  but  was  net 
w  great  ai  it  would  have  been  if  all  the  vapour  had  been  destroyed* 
Having  turned  up  the  tube  to  ascertain  by  the  smell  if  any  hydro- 
cyanic acid  remained,  I  obseri'ed  with  surprise  that  cyanogen  had 
been  formed,  easily  recognizable  by  the  strong  and  penetrating 
odour  which  characterizes  it.  On  exposing  the  oxide  to  a  gentle 
beat,  a  good  deal  of  water  iseparated  Irom  it ;  so  that  it  appears  that 
hydro-cyanic  acid  is  acted  upon  in  the  sama  manner  by  peroxide  of 
copper  as  muriatic  acid  by  peroxide  of  manganese.  On  putting 
oxido  of  copper  into  the  liquid  acid,  diluted  with  water,  the  smelt 
of  cyanogen  became  very  sensible  in  a  few  days,  and  the  oaide 
became  white  on  the  surface.  The  peroxide  of  ipangaoese  absorbs 
completely  hydro-cyanic  vapour  in  a  few  hours.  Water  is  formed ; 
but  cyanog^  does  not  become  t^sible.  I  shall  e^n^iop  ipor#  pfir- 
ticularly  hensafier  what  takes  place  on  this  Dccasion, 

The  red  oxide  of  neroury,  when  assisted  by  heal,  agts  so  ^Qvmt* 
fully  oi  hydro-cyanio  vapour,  tbat  the  eompound  w)iicb  ought  I9 
be  fivBiea  is  destroyed  by  the  heat  disengaged.  The  same  thji>g 
banana  when  a  Iktle  of  the  conceotnted  acid  is  poured  upon  tjie 
oaise.  A  great  elevation  of  temperature  takes  place,  which  would 
occaium  a  dangerous  explosioB  if  tfae  experiment  were  made  upon 
considerable  quantities.  Wheo  the  acid  11  dUuted,  the  oajda  diSf* 
solves  rapidly,  with  a  eonsidetable  heat,  and  without  the  diseng^' 
uent  of  any  gas-  Nothing  is  obtained  but  the  substance  iwiaeAf 
called  pTuuiaU  of  mercury. 

Wkwn  thff  oxide  is  i^aced  in  contact  with  the  vaponr  of  hytbo- 
cyanic  acid,  mixed  with  hydrogen,  without  applying  heat,  thv 
vapour  i>  atnorbed  in  a  few  loinutes.  Ou  emptying  the  tube  of  Ih4 
bydiogen  in  order  to  fill  it  with  a  new  mixture,  that  the  result  oti^ht 
be  the  more  seiuible,  tha  afaactfptioB  of  the  vapour  was  as  compleis 
as  tbe  tait  lime,  fi&d  die  hydrogen  remained  wifh  the  volume  whio^ 
kougbt  to  have  had,  which  shows  that  it  iiad  00  part  in  the  pfaflQ«>* 
saenoB.  After  soom  similar  operationfl,  the  ofule  adhered  to  tfa« 
sides  of  the  tabe.  Having  collected  it  qt  tbe  bottow  of  the  tubc^ 
■od  applied  a  gentle  heat,  a  good  deal  of  water  was  evaporated. 

Hence  when  the  peroatde  of  mercury  atfts  in  the  esid  on  hydro* 
(^nisaidd,  the  oxygen  of  the  first  combinei  with  the  hydrogen  of 
the  second^  wbieh  by  this  last  is  reduced  to  its  rsdical.  We  ought| 
ifaarefiMe,  ta  obtaia,  Bol  hydro-e^nate  of  mercury,  but  cyanuret 
of  aiercufy.  Connsfl  prussiate  of  mereury,  which  '»  eaaflljf  tbf 
same,  mtui  libewisf  bear  the  same  naaie. 

2*2        ■  L,  z,ct,Googk" 
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fhe  red  oxide  of  mercury  absorbiag  hydro-cjHiiic  vaponr  with  so 
much  fecility,  I  point  it  out  as  very  proper  to  separate  it  from  moat 
of  the  gases  with  which  it  may  be  mixed.  I  have  used  it  several 
times  with  success. 

From  these  few  experiments,  we  see  that  the  oxides  produce 
dififerxnt  efi^tts  ou  hydro-cyanic  vapour.  Those  ic  which  the  oxygen 
h  strongly  coodcDsed  disengage  the  bTdrogen,  and  form  cyanurets 
of  the  oxide ;  but  the  oxides  in  which  the  oxygen  is  weakly  con- 
densed act  upon  it  in  so  many  ways  that  they  leqwre  to  be  more 
tccuiHtely  examined  than  I  have  done  to  obtain  any  genenl  results. 


Article  V. 

Meteorolcgical  Table :  extracled  from  the  Register  kept  at  Rose* 
Sank,  Perth.  Latitude,  56"  25'.  Elevation,  MO  feet.  By» 
Young  GentlemaD  of  the  Perth  Academy. 

Tab  last  cblumD  of  the  annexed  table  (PI,  XLVIII.}  contains,  under 
the  head  Thermometer^  the  mean  temperature  of  water  from  a  well  26 
feet  deep,  taken  three  times  every  month,  viz,  on  the  5th,  15th,  and 
35th.  The  extreme  temperatures  observed  were  43*4°  on  the  5tbi 
and  15th  of  March,  and '48-8°  on  the  25th  of  October  and  the 
5th  of  November,  being  an  annual  variation  of  fi-i".  This  varia- 
tion may  be  easily  accounted  for  on  the  commonly  received  theory 
of  the  origin  of  springs,  of  which  it  affords  in  its  turn  a  beautiful 
illustration.  The  temperature  of  the  atmosphere  reaches  its 
maximum  about  the  end  of  July,  and  its  minimum  about  the  end 
of  January.  But  as  the  influence  of  the  sun's  rays  in  the  one  case, 
and  the  intensity  of  the  frost  in  the  other,  cannot  be  supposed  to- 
penetrate  to  such  a  depth  as  directly  to  affect  the  temperature  of 

'  water  25  feet  below  the  surface,  the  change  in  that  temperature  as 
indicated  in  the  table  must  have  taken  place  at  or  near  the  sur&ce 
of  the  ground.  This  leads  naturally  and  directly  to  the  true  theory 
of  springs  and  wells,  viz.  that  the  water  which  is  deposited  on  the 
higher  gro'unds  from  the  atmosphere  descends  through  the  earth  «a 
in  a  filler,  till,  being  arrested  by  an  impermeable  stratum,  it  fl«wa 
along  the  surfoce  of  that  stramm,  and  either  bursts  out  in  sprio^^ 

'or  is  intercepted  by  pits  dug  for  the  purpose ;  and  this  theory  bemg 
admitted,  it  is  easy  lo  deduce  from  it  the  law  of  variation  in  th« 
temperature  of  pump  water.  The  rain  and  melted  snow  of  winter, 
1>eing  cooled  dOwn  on  their  first  entering  the  ground,  far  below  the 
mean  temperature  of  the  interior  of  the  globe,  successively  abstract 
from  the  strata  through  which  they  pass  a  portion  of  caloric  j  and 
though,  from  the  quantity  of  water  beating  so  small  a  proportioD  to 
the  body  of  earth  through  which  it  passes,  that  body  cannot  be  K' 
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duced  more  than  a  few  degrees  below  its  mean  tempertture,  yet  it 
is  obvious  that  the  diminution  must  coDtinue  till  the  surface  again 
approaches  the  temperature  of  the  interior.  This  equilibrium  will 
take  place  towards  the  middle  of  March,  as  the  surfeqe  of  the 
«arth  is  generally  within  a  few  degrees  of  the  mean  annual  tempe- 
rature. It  is  found  accordingly,  as  might  be  expected,  that  the 
temperature  of  the  interior  as  indicated,  by  the  pump  water  is 
actually  a  minimum  about  the  middle  of  March.  From  that  period 
it  gradually  increases,  aud  appears  to  reach  its  mean  about  the 
middle  of  June,  The  rain  and  dews,  however,  of  the  succeeding 
months,  being  still  at  a  comparatively  high  temperature,  cotnmuni-. 
cate  additional  caloric  to  the  strata  beneath,  and  must  continue  to 
do  so  till  the  surface  of  the  ground  again  descend  towards  the  tem- 
perature to  which  the  interior  has  risen.  This  point,  for  the  reason 
already  mentioned,  will  be  a  few  degrees  above  the  mean,  and  of 
oourse  the  equilibrium  ought  to  take  place  about  the  beginning  of 
October,  as  the  temperature  of  the  atmosphere  is  then  generally 
within  a  few  degrees  of  the  mean  annual  temperature.  It  is  obvious, 
however,  that  t)ie  ground,  to  the  depth  of  several  feet,  may,  from 
the  accumulation  of  the  sun's  rays,  be  preserved  at  a  higher  tempe- 
rature than  the  mean,  even  after  that  oi  the  atmosphere  has  sunk 
considerably  lower.  This  will  happen  perhaps  to  a  ^rtain  extent 
every  year,  but  especially  in  warm  and  dry  seasons.  Making  an 
allowance,  therefore,  for  this  circumstance,  the  equilibrium  be- 
tween the  surface  and  the  ulterior  may  be  expected  to  take  place 
about  the  end  of  October,  which  agrees  exactly  with  observation^ 
the  pump  water  being  then  a  maximum.  From  this  period  the 
temperature  decreases,  and  reaches  its  medium  again  towards  the 
end  of  December.  Besides  the  coincidence  between  the  above 
theory  and  the  general  results  of  observation,  it  is  further  confirmed 
by  several  circumstances  of  a  more  particular  nature. ,  During  the 
whole  of  the  month  of  August  (1815),  when  the  rain  that  fell  was 
whdly  consumed  by  evaporation,  and  of  course  could  contribute 
nothing  to  springs,,  the  temperature  of  the  well  was  sutlonary  at 
46*S°.  In  the  course  of  September,  and  the  first  15  days  of  Octo- 
ber, when  the  quantity  of  rain  considerably  exceeded  the  evapora- 
tion, the  temperature  rose  to  47'8°,  being  1°  in  an  interval  of  about 
50  days ;  and  between  the  l&th  and  23th  of  October,  during  whicb 
time  there  fell  upwards  of  two  inches  of  rain,  with  little  evapora- 
tion, it  rose  to  ,48-8'',  being  V  in  about  one-fifth  of  the  preceding 
interval.  It  may  be  inferred  that,  had  the  last  fall  of  rain  taken 
place  sooner,  the  pump  water  would  have  sooner  reached  its 
maximum.  But  might  not  the  truth  of  the  whole  theory  be  put  to 
the  test  of  experiment,  by  noting  the  temperature  and  quantity  of  - 
rain,  -ascertaining  as  nearly  as  possible  the  density  and  depth  of  tlie 
strata  through  which  it  passes  before  being  conveyed  to  the  pump, 
and  determining  by  calculation  the  quantity  of  caloric  which  it 
ought  to  abstract  from,  or  communicate  to,  these  strata?    And  if 
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ttife  thefttry  I*  fclind  to  hbld  in  all  cases,  modiBrf  pertapS  fcjf  the 
tiatare  of  the  ground,  and  otlier  clrcumstnnces,  will  not  some  cot- 
'  rection  be  necessary  in  determining  the  temjxrrature  of  any  place 
from  a  single  observation  of  spring  water,  vnless  when  that  obser- 
vation has  been  made  about  the  middle  of  winter  or  the  middle  of 
Gummer? 

Jidse-Baiik,  Mdrck  9,  1816. 


Article  VI. 

peseriptim  of  the  Bird  Hy.     By  M.  W.  Carolan. 

(lb  Dr.  Thomson.) 
MR. 

The  history  of  those  insects  which  infest  other  animals  is  a 
curious  subject  of  investigation,  and  includes  no  small  branch  of 
natural  history.  Amongst  the  varietin  of  this  description,  there 
are  few  which  exhibit  a  more  striking  fitness  for  their  situation  thaa 
the  fly  which  lives  upon  some  birds,  and  may  be  often  observed  upon 
the  partridge  and  swallow.  This  Qy,  like  most  others,  seems  to  live 
principally  upon  animal  perspiration,  or  any  thing  in  a  putrescent 
state ;  but  as  it  could  not  get  at  the  cuticular  pores  of  birds  without 
going  through  the  feathers,  it  is  exactly  formed  for  that  porpose. 

It  is  rather  larger  than  the  common  fly,  of  a  cltar  tea-green 
colour,  and  is  seldom  seen  but  upon  birds.  It  is  quite  Rat,  so  that 
hoth  its  body,  head,  and  legS;  apply  closely  to  any  plain  surface  on 
which  it  may  rest.  It  is  very  hard,  and  not  easily  crushed  or  killed. 
Its  legs  are  rery  strong,  and  it  can  move  in  all  directions;  and, 
.what  is  curious,  runs  with  most  rapidity  sidewise,  and  does  not  seem 
to  run  easily  straight  fortvard.  Its  flatness,  strength,  and  polished 
smoothneis,  without  any  hairs  upon  its  body;  enable  it  to  move 
with  Case  among  the  feathers,  and  particularly  its  capacity  of 
running  sidewise,  which  gives  it  ihe  power  of  going  round  the  body 
ttF  the  bird  beneath  the  feathers  ;  for  the  featheis  of  birds  are  so 
placed  in  transverse  rings  that  no  insect,  except  it  were  almost  in- 
visible, could  go  straight  forward  under  them.  It. sometimes  appears 
ftbove  the  plumage  to  enter  in  at  a  new  place,  which  it  performs 
*ith  great  ease  and  quickness,  and  without  dbcomposing  a  single 
^eed  of  the  feathers. 

These  may  seem  necessary  to  preserve  the  health  of  some  animals, 
hy  comiaually  removing  the  perspiration  that  would  otherwise  be 
lodged  about  the  feathers ;  and  may  perhaps  act  at  the  same  time  as 
a  kind  of  stimulant  to  the  skin.  Although  there  are  seldom  above 
tiro  or  thret  on  a  small  bird,  yet  fl-om  thei*  size  they  must  remove 
t  great  ideal  of  what  U  excreted  by  the  skin,  'as  they  appear  seldom 
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to  leave  the  bird  they  live  upon,  and  eveti  rematti  after  the  1)11x1  is 
dead.  How  &r  does  the  complete  perfection  dbplayed  even  in  the 
simplest  and  meanest  parts  of  creation  ba£Be  our  comprehension, 
both  with  respect  to  their  mechanism  and  utility,  and  evidence  the 
band  that  formed  tbem  1 

M.  W.  Caw>lxs. 


Article  VII. 

Descriptioa  »f  a  new  Blow-Pipe.    By  H.  I.  Srooke,  Esq, 

(To  Dr.  Thomson.) 

DEAR  SlA, 

I  BXiTD  you  enclowd  a  dra«^  of  a  blow-pipe  wbiah  i  bave  Ub^ 
had  made  npor  a  principle  I  befieye  entirely  new  is  its  «--»—'-- 
to  this  iastrument,  and  which  I  have 
reason  to  believe,  from  the  pow^ 
vhich  it  possesBes,  and  the  facility 
witb  which  it  may  be  used,  is  an 
improvemeDt ,  upon  any  tlmt  has 
preceded  it.  The  occasion  of  my 
kxving  it  Blade  was  to  reHere  ttie 
great  inconvenience  I  fe4t  in  vamg 
the  common  falow-pipe  with  the  moutti.  7^  firft  idea  that  sug- 
gested itself  to  me  was  to  produce  the  Jet  of  air  from  a  sort  of  art!*- 
ficial  mouth,  ov  moveable  receiver,  of  rather  large  dimensions,  At 
capacity  of  which  should  be  aK«^  of  gradual  reductitm  fay  meant 
of  a  spring ;  but  it  immedjatefy  occurred  to  me  that  the  elasti|[;it;y 
of  the  air  itself,  if  forced  iito  a  jfeetf  receiverj  would  be  mpr? 
muform  in  its  action  than  any  spring,  and  might  be  regulated  so  as 
to  produce  a  continued  and  more  tmiform  jet.  I  accordingly  ap[)Ked 
to  Mr.  Newman,  in  Lisle-Hreet)  to  raakc  one  upon  this  principle^ 
to  consist  of  a  copper  or  iron  vessel,  into  which  ttie  air  is  forced  ^f 
a  small  condensing  syringe,  and  from  which  it  is  suffered  to  escape 
through  a  tube  of  very  small  aperture,  regulated  1^  a  Kop-coofc  j 
and  I  have  found  it  capable  of  affivding  a  very  latefise  and  regular 
degree  of  heat.  The  form  given  in  the  drawiag  has  been  adopted 
by  Mr.  Newman  for  the  ctmvenienceof  packing  intoa  small  case; 
and  ha  has  also  added  to  the  fringe  a  screw,  by  means  of  whirfi 
the  receiver  may  be  filled  with  ox^^n  «  any  odier  gas;  trinch 
renders  it  more  extensive  in  its  apfrfication  to  ^emical  purposes, 
and  probably  so  as  to  supersede  the  use  of  the  common  gazometn-. 
I  am,  dear  Sir,  your  obedi^  servaot, 

KeppeUsJtreetf  Aprils,  1816.  H.I,3.bo<We. 
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Article  VIII. 

^  Accoimt  of  a  Trial  of  Dr.  Reid  Cltamu's  Lamp  in  some  of  the 
Newcastle  CoaUMines.    By  W.  Reid  Clanny,  M.D. 

(Head  before  the  Royal  Society,  Dec.  7,  1815.) 

Oh  May  20,  I81S,  a  paper  of  mini,  od  the  means  of  procuring 
a  steady  light  in  coal-mines  without  the  danger  of  an  explosioD, 
was  honoured  by  a  reading  before  the  Royal  Society,  and  accord- 
ingly I  consider  myself  as  in  some  measure  pledged  to  lay  before 
that  Learned  Body  the  foUowing^  particulars,  in  coaiinuatioD  of  the 
su^ect. 

Since  the  above-mentioned  time,  explonons  in  this  district  bare 
become  more  frequent,  as  may  be  readily  understood  by  comparing 
the  subjoined  list  with  that.of  my  former  statement,  inserted  in  the 
Fhilosq>hical  Transactions  for  1813. 

By  the  falling  of  a  stone  from  the  roc^  of  the  mine,  an  explo- 
sion took  place  in  the  Hall  Pit,  at  FatSeld,  Sept.  28,  1813;  by 
which  32  persons  were  killed,  and,  four  wounded.  Thrc^  othec 
expkstons  occurred  in  that  mine  at  diSerent  times,  by  which  three 
men  were  killed. 

Upon  Dec.  24,  1813,  another  explosion  occurred  at  Felling;  by 
which  23  persons  were  killed,  and  21  much  wounded. 

1'he  Heb.burn  CoUiery  exploded  upon  Aug.  12,  1814;  and  11 
men  were  killed,  leaving  nine  widows  and  27  cfatldreo  in  the 
greatest  distress. 

An  ej^losioo  at  Leefield  Collieiy  upon  Sept.  9,  1814,  killed  four 
men,  who  left  two  widows  and  12  children. 

June  2,  1816,  the  Success  Pit  exploded;  by  which  54  were 
killed  upon  the  spot,  two  were  suflbcated,  and  15  very  severely 
wounded,  some  of  whom  afterwards  died. 

The  Tyoe  Main  Colliery  exploded  upon  June  5,  18  ]  5 ;  by  which 
one  man  was  most  severely  scorched. 

July  27,  1815,  the  Sheriff  Hili  Pit  exploded;  bywhichlOmea 
and  boys  were  killed. 

By  some  persons  concerned  in  coal-mines  it  has  been  asserted 
~  that  by  veiUilation,  properly  conducted,  explosions  may  be  avoided. 
J  grant  that  by  proper  ventilation  severiil  calamitous  accidents  might 
in  all  probability  have  been  prevented ;  but  it  may  be  fairly  asked 
where  those  coal-mines  are  which  may  be  said  to  be  properly  venti- 
lated ?  As  a  case  in  point,  the  catastrophes  at  Felling  Colliery  may 
be  insUnced.  In  1812  this  colliery  was  understood  to  be  one  of 
the  best  ventilated  and  best  regulated  coal-mines  in  this  district  ^ 
yet  on  May  25,  in  that  year,  92  persons  were  killed  by  an  explo- 
sion ;  and  19  months  afterwards,  as  stated  above,  though  incredible 
pains  and  expense  had  been  bestowed  upon  it  by  the  human« 
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prcwrieton,  tia  explosion  occurred,  by  which  2S  persons  were  killed^ 
and  21  severely  wounded. 

Many  of  the  old  coal-niinei  are  upon  such  a  bad  plan  of  venti1ft> 
tion,  that  the  talents  of  the  first  viewers  and  engineers  are  insuffi- 
cient to  keep  them  working,  whilst  the  poor  pitRtot  are  baraned 
with  continual  fears  of  destruction. 

In  this  district  there  are  several  coal-mines  that  have  only  one 
shaft,  which  serves  the  double  purpose  of  ventilation  and  working. 

In  a  considerable  number  df  collieries  there  are  immense  collec- 
tions of  carbureted  hydn^n  pa,  which  have  been  accumulating  ia 
several  instances  for  many  years,  without  the  smallest  chance  of  its 
ever  being  carried  out  of  the  mine.  Under  these  and  similar  cir- 
cumstances, need  we  be  Borprised  at  the  increased  frequen^  of  ex- 
plosions } 

In  my  former  paper  some  of  the  prindpal  causes  of  ezploaiona 
were  described;  and  it  may  perhaps  be  acceptable  to  mention  some 
Dtbera,  with  which  I  have  lately  become  acqaainted. 

1 .  The  great  extent  of  collieries,  and  the  incertitude  which  ofim 
prevails  as  to  their  boundaries,  from  the  neglect  of  those  imme- 
diately coQceraed,  in  not  making  correct  maps  and  accoiate . 
records. 

2.  When  the  plan  of  the  colliery  is  lost,  or  abstracted. 

3.  When  sudden  eruptions  of  carbureted  hydrogen  gas  unex- 
pectedly mix  the  whole  circulating  mass  of  air  up  to  the  firing 
point. 

4.  When  the  t^arometer  stands  below  29^,  and  the  wind  is  at 
S.  E.,  the  atmospheric  current  becomes  too  light  to  -sweep  off  the 
increased  dischaige  of  infiammable  air  which  then  issues  out  of 
every  pert  of  some  mines. 

5.  When  the  inflammable  air  prevails  between  the  workmen  and 
the  upcast  shaft,  and  a  fall  of  stone  from  the  roof,  or  other  causes, 
occur  to  force  back  the  atmospheric  current  towards  die  downcast 
ehaft. 

About  four  years  ago  I  constructed  a  small  lamp  of  a  strong  glass, 
the  bottom  of  which  was  shut,  with  the  exception  of  a  small  open- 
ing ti>  admit  the  tube  from  the  bellows,  for  throwing  in  the  necessary 
quantity  of  air  to  support  the  combustion  of  the  candle  widtio  tbe 
lamp. 

I  found  that  it  safely  insulated  the  candle ;  but  I  was  soon  told 
that  it  would  never  answer  for  the  puqxse  intended ;  that  frequently 
large  pieces  of  stone  felt  from  the  roof,  which  would  destroy  the 
lamp ;  and  as  the  candle  would  thereby  come  in  contact  with  the 
mass  of  inflammable  air  of  the  mine,  auexplosion  would  occur  as 
a  matter  of  course,  1  also  found  that  valves  would  not  suit ;  for 
the  expansive  forc£  of  the  explosions  within  the  lamp  threw  open 
the  vftlves.  and  allowed  a  communication  to  take  place  between  the 
candle  and  the  surrounding  atmosphere ;  besides,  the  water,  when, 
used  as  a  valve,  not  only  keeps  the  apfmiatut  cool,  but  eosurea 
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perfect  safitty.  I  wis  alto  told  that  frequent^  large  mantes  of  coal 
are  struck  otf  from  the  sides  of  the  mine,  whibt  the  |>itjiicii  are 
bewmg  out  the  coal,  as  1  have  witnetsed  myself;  and  duMild  a 
piece  of  cual  slhke  the  lamp  upon  the  side,  it  would  of  course 
break  it,  and  expose  the  toflammable  gas  to  aa  iDstaaUneoiu  explo- 
sion. 

The  lamjcn,  as  tb^  are  now  constnicted,  have  the  folloiring 
qualiliea.  The  piece  of  ghtss  ia  fouit  is  so  stnii^  as  to  ba  ensured 
to  carry  a  ton  weight.  The  real  of  the  lamp  is  copper,  ot  strong 
block  Ud,  supported  by  three  strong  iron  pillars. 

The  lamp  is  now  coostmctcd  of  so  smaU  a  fonn,  that  it  may  be 
put  into  fi  great  coat  pocket.  A  oo}>per  lamp  may  be  laade  fof 
about  30s.  or  35^. ;  and  if  it  be  of  block  tin,  the  expense*  wHl  not 
exceed  half  the  latter  sum. 

By  meaas  ef  «  very  simple  apparatus  atMclied  to  the  lamp,  I  can 
Ij^  the  candle  with  a  common  match  of  byper-OKymnriate  of 
potash  and  concentrated  sulphuric  acid  in  an  atmosphere  of  inflan- 
nabie  air. 

Aad  ^MMiU  the  lamp  be  upaet  (which  can  only  be  d<Hie  wilfully), 
the  caudle  is.  ioHaotly  extinguished. 

I  can  manage  the  bellows  in  such  a  way  that  the  candle  contiouei  ' 
to  burn  with  the  fire-^mp  erf  tnoet  mines  j  and  the  Bypbon,  whicb 
Biay  be  undetstood  by  the  engraving  of  my  lamp  in  the  TraDsactions 
of  the  Royal  Society  for  1813,  is  for  the  pu^wse  of  kee^ng  the 
water  upon  a  level  within  and  without  the  lamp,  while  the  casdle 
cendnues  to  burn,  though  the  ijiflammoble  air.be  at  the  firing 
point. 

By  a  small  piece  of  machinery,  which  costs  about  20s.,  the 
bellows  may  be  urged  so  as  to  give  a  constant  aad  sufficient  5u|^y 
of  air  fer  the  camSe  for  two  hours,  without  winding  up ;  but  if  the 
proportion  of  inflammable  air  be  very  great,  a  dight  explosion  geoe- 
nlly  t^es  place  within  the  lamp,  i^ich  extinguishes  the  candle. 

When  this  latter  circumstance  occurs,  the  lamp  is  to  be  re-lighted, 
and  air  given  to  the  candle  in  the  following  manner.  To  the  valve 
ol  the  bellows  a  leathern  nose,  or  tube,  is  attached)  which,  helag 
of  such  a  length  as  to  reach  to  that  part  of  the  mme  where  there  is 
a  current  of  good  atmospheric  air,  by  this  means  the  lamp  will  of 
course  continue  to  afibra  a  clear  light  in  tiie  midst  of  inflammable 
air. 

It  sometimes  happens  that  there  b  a  deficiency  of  oxygen  in  the 
atmosphere  of  a  ctud-mine.     In  those  cases  a  v&ry  small  laper  may  ' 
be  used  in  the  lamp,  the  combustion  of  which  may  be  supplied  by« 
goat-skin  fisll  of  atmospheric  air,  or  a  few  bladders  of  oxygen  gas. 

The  enormous  expense  of  steel-mills  in  some  mines  almost  exceed 
belief,  I  am  informed  that  in  one  working  of  a  colliery  in  this 
aeigfafaourbood,  the  expense  of  steel  mills  is  eboat  SOL  eveiy  fort- 
night ;  w  many  of  them  have  to  be  kept  at  woik  at  a  time  to  give 
any  thing  like  a  sufficient  light. 
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When  I  uy  tiiin  the  expente  of  one  of  mj  lamps,  {f  mtde  of 
block  ttb,  Aoea  not  exceed  17^.,  it  it  needtni  to  remark  that  upon 
the  score  of  expeose  th^re  is  no  comparison. 

i  made  niHDy  fruitlns  e&brts  to  descend  a  mine  chained  with 
inftUBmable  a(r.  At  one  time  the  persoh  who  invrted  tne  to  Ms 
house,  at  a  considembte  distaoce  (torn  Sunderland,  went  froBi  home 
when  !  arrived.  Two  ycsrs  afterwards,  when  I  arrived  at  a  person's 
house  (tikewiga  U  a  considerable  distance),  who  had  prombej  tb 
descend  a  colliery  with  me,  I  found  that  lie  had  just  examined  all 
the  parts  of  the  mine,  as  he  said,  and  tlwt  there  was  no  iDllammBUe 
w  to  be  found  in  any  part  of  it.  Ttiis  I  aftermrdt  found  was  not 
the  case. 

Indeed,  die  ungenerous  opposition  1  have  met  with  is  atmost  in- 
credible ;  but  ttte  train  of  miseries  detailed  in  this  and  my  former 
paper  leaTea  no  room  for  delicacy,  and  thn  state  of  the  can  demands 
that  some  resiedy  should  be  ajiplied. 

In  the  mean  time  all  the  men  of  science  'who  came  into  this 
neighbOuAood  ekattined  the  lamp,  and  gave  it  their  entire  ap- 
proval. 

Vexed  at  such  trentmcot,  I  wished  to  forget  the  sol^ect,  and  let 
things  run  their  course)  when,  immediately  after  an  explosion  in 
one  of  the  mines,  a  sensible  and  humane  letter  appeared  in  the 
Morning  Chronicle  newspaper,  signed  J.  H.  H.  Holmes,  which, 
after  much  close  reasoning  upon  the  subject,  put  the  question 
whether  any  of  my  lamps  had  been  used  in  those  coal-mines  which 
had  recently  exploded  ? 

After  a  time,  and  as  no  penon  appeared  to  take  up  the  subject, 
I  thought  it  my  duty  to  state,  amongst  other  things,  that  no  person 
had  ever  used  my  lamp  in  a  coal-mine. 

From  this  public  correspondence  a  private  one  arose;  and  not 
long  afterwards  this  Gentleman  did  me  the  honour  to  visit  me,  and 
immediately  commenced  an  mrestigation  of  the  coal-mines,  in 
Mider  to  give  some  general  information  upon  this  very  interesting 
fiutject. 

It  will  be  unnecessary,  after  the  preceding  statements,  to  trouble 
the  Royal  Society  with  any  further  particulars,  except  the  two  fol- 
lowing certificates,  which  were  drawn  up,  and  signed,  according  lo 
their  respective  dates,  on  the  spot  wliere  the  trials  were  made,  which, 
it  is  'expected,  place  the  value  and  security  of  the  lamp  beyond  n 
floubt.  The  trial  within  the  mine  was  conducted  at  the  place  where 
24  persons  w^v  not  long  si»ce  killed  by  an  explosion. 


FIRST  eBRTIPlCATB. 

(Copy.)        , 
Herringtm  Mill  Pit,  Oct.  16,  1815. 
An  experiment  took  place  this  day  on  Dr.  Clanny's  lamp  for  pre- 
venting explosiou  in  coal-mines.    It  wat  effected  at  the  moutii  of 


S72  ,  Trial  of  Dr.  Setd  CUomy's  Lamp  [Mat, 

the  upcut  abaft  of  the  Henington  Mill  Pit,  by  meuis  of  inflatn- 
tnable  air  obtained  from  a  cast-iron  tube  commuaicatiog  with  tbe 
Hutton  seam,  and  witaeswd  by  tbe  undersigned. 

In  order  to  aacertain  the  quolitv  of  the  gss  given  out  at  this  tube, 
ft  bladder  viaa  Slled  from  it,  and  on  trial  ita  conteuta  proved  to  be 
carbureted  hydrogen  gas  of  tbe  purest  nature. 

One  end  of  a  kaden  [Hpe  was  affixed  to  the  iron  tube ;  the  oth^ 
end  placed  within  a  room  which  was  quite  closed  up,  exc^t  at  the 
door  where  the  pipe  entered.  In  a  very  short  time  the  carbureted 
hydro^n  gas  became  mixed  with  tbe  atmospheric  air  of  tbe  room 
up  to  the  firing  point,  when  the  lamp,  with  a  lighted  candle  within 
it,  was  carried  Into  the  centre  of  the  room ;  and  after  conveying 
two  or  three  draughts  of  air  through  the  bellows,  an  explosion  took 
place,  which  extinguished  the  candle  without  communicating  to 
the  surrounding  inflammable  atmosphere.  This  experiment  was 
practised  a  second  time,  and  the  same  results  followed. 

On  witnessing  the  experiment,  the  under- mentioned  Wm.  Pat- 
terson  and  Joseph  Gleghorn  declared  that  they  would  go  into  any 
part  of  a  mine  without  any  fear,  if  lighted  by  this  lamp. 

(Signed>  J.  H.  H.  Holmes. 

Wm.  Patterson. 

Jos.  Gleohobn. 

Antb.  Hoppbb. 

Geobgk  PatfebSoh. 


BBCOblI>   CERTIFICATE. 

(Copy.) 

Monday,  Nov.  20,  1815. 

Dr.  Clanny  and  Mr.  Holmes  (one  of  the  undersigned)  left  Suiv- 
derland  this  nay,  for  the  purpose  of  esperimenting  upon  Dr.  C.'s 
lamp,  in  some  of  the  most  inflammable  parts  of  a  coal-mine ;  for 
notwithstanding  that  it  was  satisfactorily  experimented  upon  on  Oct. 
16,  within  a  room  filled  with  inflammable  air  at  the  firing  point, 
it  was  thought  expedieut  to  carry  it  into  those  parts  of  a  mine  where 
its  benefit  must  ultimately  be  produced. 

They  descended  the  Herrington  Mill  Pitt,  which  is  101  fiithoms 
in  depth  from  the  surface;  and  having  proceeded  upon  the  examioa- 
tioQ  of  the  mine,  found  the  most  in&mmabte  part  at  the  bottinn  oS 
a  staple,  which  was  closed  about  20  feet  down  by  SQafibl ding, 'and 
made  to  communicate  with  the  Hutton  seam,  which,  being  now 
worked  out,  b  full  of  inflammable  air.  [And  from  this  the  tube 
mns  by  which  we  were  enabled  to  make  the  experiments  of  Oct. 
16,  1815— W.  R.  C] 

Much  cauljon  was  required  in  keeping  the  candles  from  approach- 
ing too  near  die  staple,  as  their  appearance,  when  held  near  tbe 
mouth,  clearly  indicated  that,  had  they  been  introduced  too  faiv  an 
explosion  must  necessarily  have  followed. 
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Dr.  Clanny  and  John  Birkbeck,  a  losn  employed  in  the  mine, 
stood  at  the  top.  Mr.  Wm.  I^tteismi,  a  very  abl£  and  iDtelligent 
man,  descended  half  down  the  staple,  and  Mr,  Holmes  stood  upm 
the  scaffolding.  The  lamp  with  the  lighted  candle  was  handed  by 
Dr.  Claoiiy  to  Mr.  Patterson,  who  descended  with  it  to  Mr. 
Holmes ;  Mid  after  the  bellows  of  the  lamp  were  u^ed  a  few 
seconds,  a  slight  flash  occurred  within  the  body  of  the  lamp,  and 
the  candle  was  immediately  afterwards  extinguished.  No  particular 
caution  was  observed  with  the  lamp,  as  a  confidence  in  its  security 
resulted  ftom  the  experiments  of  Oct.  16 ;  and  if  a  further  proof 
of  this  was  tjecessary,  it  was  afforded  by  the  piesence  of  Mr.  Pat- 
tuson  and  Biriibeck,  both  of  whom  declared  '*  that  if  the  candle 
Itad  communicated  with  the  circumambient  air  on  the  ipot  where 
the  experiment  took  place,  the  mine  would  haye  been  blown,  to 
pieces," 

(Signed)  J.  H.  H.  HoufBs. 

Wm.  PATTBRSOTi'. 
JnO.  '  BlBKBKCK. 


Article  IX. 
Analyses  or  Books. 


Nwa  Genera  et  Species  PJantarum  quas  in  Peregrinalivtte  ad 
Ptagam  ^mdaoctialetn  Orbis  ihvi  colUgerunl,  descripseraat 
partim  adwibraverunl  Amat.  Bcmpland  et  Akx.  de  Humbotdt.  Ex 
Schedis  autographis  Amati  Bonptandi  in  Ordinem  digessit  CaroL 
SipsTtamd,  Kvntk.  Accedimt  Tabuhs  j£rt  incisie,  et  Alexandri  de 
I&iiMdt  Notationes  ad  Gngraptuam  Plantarum  speclantes. 
Tomus  Primus.     Paris,  1815.  super-royal  4to. 

(With  a  Plate.) 

Hdusoldt,  in  a  long  introduction  to  this  volume,  gives  an 
•cc<0int  of  the  diflermt  publications  in  which  he  has  ctmsigned  tfair 
immense  number  of  focts  which  he  collected  during  bis  residence  in 
South  America^  and  informs  the  reader  that  the  object  of  the 
present  work  is  to  put  botanists,  at  a  small  expense,  in  possession  of 
the  descriptions  of  the  American  plants  which  he  and  his  fellow 
traveller  collected.  We  doubt,  however,  whether  a  book  printed 
like  this,  on  the  largest  sized  quarto  paper,  and  with  a  wide  margiii, 
can  be  afibrded  at  a  small  expense.  Nor  can  there  be  any  doubt 
that  Humboldt  would  have  been  much  more  useful  to  science  if  he 
bad  published  all  his  works  in  a  less  expensive  form,  and  had  been 
somewhat  more  concise  in  his  style.  Fortunately  fbs  desiie~  for 
nagiuficent  books  ii  losioK  ground  in  this  country,  and  we  wiib  to 
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we  ft  simpliflcriidn  in  the  taiie  of  biMiognnhy  »)t  ovar  tht  n^d. 
Hm  Ngnlfioeoea  and  ^wme  of  Huinboldt^s  hcxAo  Buit  hira 
ccwbnd  their  sale  exceedingly  limited ;  a  circuoutEince  vrhieb  could 
not  but  tend  very  Biaterially  to  circumscribe  htl  repmation,  aad  to 
preveot  the  general  diffusboQ  of  the  facu  which  bs  puUiahed ;  for 
^  purchaura  of  very  expensive  books  are  very  wlaooi  thmo  wk* 
toe  best  quatlBed  to  apprec^te  their  B«it^  or  to  draw  advantagt 
from  them.  We  are  penuaded  that  BaroD  voa  Humboldt  wonkl 
V«T  materially  iocreaae  hia  reputation,  and  at  the  sains  tine  confei 
an  important  obligation  on  science,  if  he  would  repuUieh  all  hia 
worlts  on  South  America  in  a  imall  octavo  fiirtn,  and  freed  as  nuob 
es  poaiibls  from  all  repetitioBs  and  unnecewary  details. 

Humboldt  and  fioopland,  in  their  five  years'  travels  is  South 
AnwricB,  ftotn  north  latitude  12°  K>  south  latitude  23*^,  coUeded 
5,800  species  of  plants.  Of  these  5^'>00  were  phanerogamous 
plants,  3,000  of  which  were  new,  and  unknown  before  to  botanists. 
That  this  number  is  vety  considerable,  will  be  evident  from  this, 
that  in  the  Syatema  Vegetabilium  of  Willdenow,  published  irom 
l^*J^  to  ISH,  the  whole  phanerogamous  plants  of  South  America 
do  not  exceed  3,18S  ap«cies;  while  the  plaati  flf  New  Holland  at 
present  known  do  not  exceed  .'{,800  species. 

the  species  of  phanerogamous  plants  known  to  grow  in  South 
America  within  the  Tropics,  including  those  that  have  been  lately 
added  to  the  list  by  Humboldt  and  Bonpland,  Ruiz  and  Pavo,  Per- 
soon,  Mutis,  &c.  amount  to  13,000. 

Botanists  at  present  are  acquainted  altcigether  with  44,000  species 
of  plants;  while  the  whole  number  mcntbned  by  the  Greeks, 
Romans,  and  Arabians,  does  not  exceed  1,400.  The  proportion  of 
jilants  wtuchgrow  in  latitudes  O'*,  45°,  and  68°,  are  as  the  numbers 
12,  4,  I.  Iiie  mean  annual  temperature  in  these  regions  is  Sl^^^ 
55^",  32-^-" ;  the  mean  summer  temperature  is  8?-^°,  "JVP,  SJi". 

Within  the  tropics  the  monocotyledinous  plants  are  to  the  dyco- 
tyledioous  as  one  to  six ;  between  latitudes  36°  and  52",  as  one  to 
four ;  and  at  the  polar  circle,  as  one  to  two.  In  Germany,  the 
monocotyledinous  plants  are  to  the  whole  phanerogamous  plants  as 
I  to  4|^;  in  France,  as  t  to  4^.  The  same  proportion  holds  in 
North  America ;  and  likewise,  according  to  Mr.  Brown,  in  the 
temperate  zone  oi  New  Holland ;  while  in  Iceland  and  LaplanJ 
the  raonocotyledinoDS  plants  are  to  the  whole  phanerogamous  aa  one 
to  three. 

The  annual  monocotyledinous  and  dieotyledinoiis  pbmts  in  the 
temperate  zone  constitute  ^ih  part  of  the  whole  pnanerogamoas 
I^«^,  In  the  torrid  zone  they  scarcely  amount  ta  -^h  part }  awl 
ia  Lapland  to  ^,^h. 

The  following  table  exhibits  the  number  of  species  of  the  natunl 
femilies  of  phanerogamous  plants  which  grow  spontaneously  ia 
Fiwice,  Germany,  i»d  Lapland,  with  the  ratio  of  each  to  the  whole 
Btmbcr  of  phanerogamous  plants  growing  in  the  couotry. 
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Hatoral  Familie*. 


Cyperoiden  ......•>...• 

GramiDen  . . .  * i 

Juncen.. •••• 

Three  preceding  &iiuU«t  , . 

Orchideffi ....,...• 

Labiatse 

Rhinanthes  et  Scrofukriee. 

Bora^nett 

Ericeie  et  Rhododendn    . . 

ComposiUe 

Umbelliferse ............ 

Cni(»ferte 

Mtlvacen . . ' 

Ouyophyllese    

Leguminosas 

EiophotbiB 

AdaentMWte 

Coniferee 


PhaDerogamous     ........  3645    1 884     497 


Knmber  sf  Specia  in 


France  Ttes  between  latitude  42^°  and  51'^.  Tije  mieaB  tempera- 
ture of  the  year  is  62°— 52°.  Mean  temperature  of  the  summiir 
75° — 66°.  The  crtonths  iti  which  the  heat  exceeds  51  are  March — 
November,  Mity^^Scptember. 

Germany  lies  betvraen  latitude  46°  and  54'°.  Tbe  mean  tempe- 
rature of  the  year  is  54° — 47^°.  The  mean  of  suauoer  is  70° — 64°. 
The  months  in  whi^  the  temperature  exceeds  51°  are  April — 
October,  May — September. 

Lapland  Ires  between  latitudes  64"  and  71°.  The  mean  tempera- 
ture of  the  year  is  from  34°-^17'^-'  The  mean  temperature  of 
nimmer  n  56° — 4S°.  The  moatbs  ia  n4iidi  As  temperature 
exceeds  51°  are  June — August,  June— July. 

The  following  is  the  di»tribdtlon  of  the  natural  IbniJies  in  the 
tempcTtie  zone  oS  North  America,  according  to  the  Flo»  of 
Punh:— 
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Spedet. 

CyperoidetB 7^    <"    iV 

Granaines    2/5  . . , .  ^ 

JuQCes     ,  . . . .     19   ....  -rit 

Three  preceding  fiuuilks 365  ....   -f 

I«biatn    7^^  •  •  •  •  iV 

RhiDanthes and  Sctofiilarin  . .    7^  ■•''  tt 
Ericctt  aad  lUiododendra    ....    80  ....  3^ 

CompositB    454   ....   ^ 

Umbellifere SO  ....  -^ 

Cnidfene 46  .'...  -^ 

^Malvacen 23  ....-pfj. 

Cuyophylles  40  ....  ^ 

Legumiooste    14S  ....  ^i^ 

Amentacee 113   ....  -^ 


Cooiiem  . 

Total phaDerogamoiis plaota  ...2890 
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The  followiDg  is  the  pioportioD  of  the  dilferent  ftmilia  of  plaotB 
observed  by  Humboldt  and  Bonpland  in  South  America  within  the 
tn^cks: — 

Cyperoidete 68     ce    -^ 

Grsmineffi    ................  256  ....  -^ 

JuncesB     9  ....  ^yv 

Three  preceding  faroiliea 333  , , . ,  -y^ 

Lat»atffi    US  ....  -^ 

Ericete  and  Rhddodeodia    ....    30  ... .  -p^ 

Compodtn    600  ....   -^ 

UmbeUifene 30  ....t4t 

Crudflerte 19  ....  -j^  ' 

Malvaceie 80  ....  -^ 

LeguminosB     '..  314  .,,,  -^ 


The  number  of  genera  bear  a  greater  proportion  to  that  of  thif 
species  in  cold  and  hilly  countriei  than  in  warm  and  level  ones.      ' 

Tlie  following  table  exhibits  the  ratio  of  each  iamily  to  the  whole 
pbanen^amous  plants  in  each  zone : — • 
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Agamic  cellulosie . . 

Filices 

Monocotyledooes  .. 

Cyperoideee 

GratnineK    

Juncese     

Tlirce   precediogl 

families     ....  J 

Labiatffl    

Ericineae        aqd\ 

Rbododcndia  .  J 
Compasibe    ...... 

RubUcee 

Umbelliferas   

Crucirerffi    

Malraccse 

,  Leguniinosie   

Euphorbiacex  . , . . 

AmeDtaceffi     ^^'\ 

clusis  casuarin./ 


Torrid 
Zone. 


:  5 

:  6 

!  60 

:  15 

:  400 

:  11 

:  40 

:  130 

:  6 

:  29 

:  200t 

:  3000 

:  50 

:  12 

:  35 

1: 

Temp. 


Frigid 

ZODF. 

Memn 


1  :  9 
1:  10 
1:  25 


I:  35 
1:  500 


N.  Am.^V*  ^''■•TT 


rV-    Ger.  ^. 
Lin.  -r^.    Fr.  -J^. 


Fr-,T-     ,.■ 

N.Am.^.    Fr.A- 
N.  Am.^     Ff.iV 
'N.  A1B.T+,-    F'- 
-'-     Get.  ,+j. 


{■' 


The  number  of  lofty  trees  in  North  America  is  much  greater 
than  in  Europe.  Id  North  America  there  are  137  species  of  trees> 
whose  trunks  exceed  the  height  of  30  feet,  while  in  Europe  there 
are  scarcely  45  species, 

Tbe  plants  of  the  torrid  zone,  as  had  been  already  observed  by 
Mr.  Brown,  extend  further  through  the  southern  temperate  zone 
than  through  the  northern.  This  is  to  be  ascribed  to  the  greater 
influence  of  the  ocean  in  ^e  southern  hemisphere,  in  moderating 
the  rigour  of  winter. 

No  firs  art  to  be  found  on  the  mountains  of  South  America  be- 
tween the  tnqjics,  though  they  are  very  abundant  in  North  America. 

In  the  temperate  zones  we  frequently  find  the  same  species  of 
plants  growing  together  in  clusters,  as  is  the  case  with  erica  vulgaris, 
polygonum  aviculare,  pinus  sylvestris,  &c. ;  but  such  asiociatiooa 
of  plants  very  seldom  occur  in  the  torrid  zone,  where  the  woods 
conust  of  a'great  variety  of  trees  nearly  equably  aused. 

Several  species  of  plants*  though  tun  many  in  number,  are  com- 
mon to  the  north  temperate  zones  both  of  the  old  and  new  coa- 

Vol.  VH.  N«»  V.  2  B 
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tinent :  aai  the  same  observation  Applies  to  the  wuth  temperate 
zooes.  A  few  musci,  filices,  and  licbeas,  and  monocotyledinoua 
plaota  are  common  to  the  American  torrid  zone  and  to  Europe ; 
iNit  not  a  single  bicotyledinoiu  plant,  ai  for  as  has  t>een  hitherto 
ohserved.  Hence  it  would  seem,  that  the  distribution  of  the 
tnonocotyledinous  and  bicotylediuoua  plants  is  not  subjected  to  th« 
tame  law. 

In  order  to  form  a  conception  of  the  distribution  of  the  different 
plants  in  each  continent,  it  is  necessary  to  know  how  the  temp*- 
ratures  vary  in  each.  For  this  purpose  M.  Humboldt  haa  coo- 
■tmcted  the  following  table: — 

Georgia,  Mtssisippiy  Lower  Egypt,  Madeira. 

LaU  Mfu  Temp. 

Natches   , SJ"  28' 18-2°  Cnit. 

Funchal SZ    3?    20-4   "'^^^ 

OrotavB   28     25   21-0 

Rome 41     53   15'8 

Algien     3«    48 21-1 


Virginia,  Kmtuchf,  Spain,  South  of  Greece. 

Williamsbu^    AS"     <3f 14'5* 

Bourdeaux 44     SO    13*6 

Montpelier 43    36  15-2 

Rome 42     5S   15*8 

Al^en    -..  3«    48  21-1 

'     Difierence    .7  0                      4-5 

Pensylvania,  Jersey,  Conaecticut,  Latium,  Rameiia. 

Riiladelphia    39"  56' 12'2'' 

New  York   40    40   12-1 

St.  Maloes 48     39 12*5 

Nantes     47     IS 12*6 

Naples 40    50   17—1$ 

Difiference    7  0                    5-3 

Ipawich    42*  S8' 10^ 

Cwnbrfdge 42     25   10»2 

Vienna     4»     13   10-3 

Manh«m     49    29   vyj 

Toulon     49      f 1$*7 

Rome 41    S3   1.V3 

Diffewoc*  fi  9Q  ~«*    . 
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iMu/err  Canada,  Nova  Scotta,  Middle  ^  France,  South  of  Germany.. 


Quebec  . 
UpsalH 
Padua 
Paris  , . 


Difference. 


.59  51  5-5 

,  <5  24  137 

.  48  50  lO-S 

,   13  0                    7 


Labrador,  South  ^  Sweden,  Courland. 

Nain 57°     0' 

Okak 57     20   

Umeo     63     50   

Enontekis 68    30   

Edinburgh     55 

Stockholm 59 


-3'0» 
—  l-l 
+0-7 


57 


Di&rence . 


11 


The  differences  in  this  table  were  determined  by  the  method  of 
interpolation.  Humboldt  ban  concluded  froai  it,  that  the  dif- 
ference between  the  mean  temperature  of  the  same  latitudes  ia 
America  and  the  old  Contiaent  is  as  follows :  expressed  ia  degrees 
of  the  centigrade  thermometer. 


Mean  Tetaperatnre. 

Latitude. 

Old  ContNieDl. 

New  Continent 

0° 

27-5° 

27-5» 

0° 

-      20 

25-4 

25-4 

0 

SO 

21-4 

19-4 

2 

40 

17-s 

12-5 

4-8 

50 

10-3 

3-3 

7 

60 

4-8 

—  4*6 

9-4 

If  the  mean  temperature  at  the  equator  be  reckoned  1,  we  shall 
find  the  h&lf  of  that  temperature  in  the  old  Continent  at  latitude 
45^;  in  the  new  Continent  at  latitude  39°.  The  difference  betweea 
the  mean  temperatures  in  the  two  Continents  will  be  better  seea 
from  the  ibllowing  table : — 

Old  ContiBcnt.  New  C 


Lot.    0"  Mean  Temperature  1*00   1-00 

30 0-77    o-TO 

40   0-63   0-45 

45    0-48    0-30 

50  0-37   o-ie 
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Between  latitude  38*  aod  5U°  in  tlie  old  Cootineat,  the  mean 
temperature  di&rs  12°;  in  the  new  Contiociit  it  differs  1C'5°:  so 
that  in  Europe  a  degree  of  latitude  occusions  a  difference  of  0*63° ; 
in'  America  of  0'87°-  In  both  Continents  ihe  zone  in  which  the 
temperature  decreases  most  r^idly  is  contained  between  the  paral- 
lels 40°  and  45°. 

Diminutiun  nf  hrat  coirpspondiiii;  to  tO°  in  talitude. 


Zona, 

Old  ConlioMi. 

New  CoDtiDcat. 

20  —  30    .. 

4 

6 

30  —  40    . . 

4-1       ... 

7 

40—50    . . 

7       .-. 

9 

50—60    . . 

5-5      . .  . 

7'4 

0  —  60    , . 

22-7      .. 

31-4 

Nearly  the  same  di&rence  exists  between  the  mean  temperature 
of  the  eastern  and  western  parts  of  the  old  Continent,  as  between 
the  western  parts  of  the  old  Continent  and  America,  as  will  appeaf 
froni  the  following  taUe  : — 

Lnt.  Mean  Temp. 

St.Maloes 48*  39'  ..'. 12-5° 

Amsterdam 52     22 1I-9 

Copenhagen     55     41    7'G 

Upsala 59     21    5'5 

Naples 40    50   17-5 

Vienna     48     11    lO'S 

Warsaw   i2     14    9-2 

Moscow 55     45    4*5     ■ 

Petersburgh     59     56   3-8 

Pekin 39     54   127 

But  though  the  mean  temperature  of  the  year  in  the  middle 
latitudes  of  North  America  be  the  same  as  it  is  in  Europe  seven 
degrees  further  north,  the  temperatures  of  the  different  seasons  by 
no  means  agree  in  these  circles  of  equal  temperature.  The  winters 
are  colder  and  the  summers  warmer  in  North  America  than  in 
Europe.  At  Philadelphia  the  summer  is  as  hot  as  at  Rome  and 
IVIontpelier  J  while  the  mater  corresponds  with  that  at  Vienna. 
At  Quebec  the  summer  is  warmer  than  at  Paris,  the  winter  colder 
than  at  Sr.  Peteraburgh;  but  in  the  north  of  China  there  is 
a  greater  difference  betweui  the  heat  and  cold  than  in  North 
America. 
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Me.nTen.per««re. 

IMft>.  I> 

Places 

Ul.  N. 

ColdeM 

Holteti 

*f*tk^ 

temp 

WlDterjSiirinf 

Summ. 

Antumn 

Dontb. 

montb. 

DHIIX. 

Philidcl. 

39"  56' 

lS-7= 

+  l-i"   11-7° 

8*0° 

IS-40 

+  0-4O 

39    Si 

IV-t 

-3-1 

13-5 

as'i 

18-4 

-  4'1 

Nantes.. 

47     IS 

IV'B 

+  4-6 

18-5 

80-4 

Rante    .. 

41     S3 

(ft-« 

+  1'7 

U-3 

24-0 

171 

+   56 

85-0 

19-4 

Pari 

48    SO 

Kl-H 

■f3-4 

9'S 

IH'8 

10-7 

+  2-2 

197 

n-5 

Quebec.. 

46    4T 

5-4 

-99 

9fi 

son 

7-8 

-10-7 

830 

33-1 

UflMlU. 

59    51 

l>-i( 

-3-9       41 

15-7 

6-0 

-  4-3 

I6e 

20-9 

In  North  America,  as  fnr  as  latitude  ■18*,  the  summers  are  four 
ueotigrade  degrees  hotter  than  in  the  corresponding  latitude  iti 
Girrope;  hence  the  reason  why  magnolias  and  other  equiooxial 
plants  appear  so  far  north  in  America.  In  treating  of  the  geogra- 
phical distribution  of  plants,  it  is  of  consequence  to  distinguish 
between  the  mean  annual  temperature  and  the  mean  temperature 
of  summer. 


Mfftn  aniniBl  leap,  in 
each  CunLin.nt. 

Latimdes. 
A.  Ani.ricH 

Mran 
healof 

Diir.be 
le.np. 
cquBt 

Mran 
auoDsl 
IMP. 

meen  the 
af  IlK 
at  Bad 

Tonp.o 

Ralia  of  Ibe 
ineaaannaal 

15" 
(Rome,  15-8°.) 

Aze° 

E45 

26-7° 
2S-0 

12-5° 
12-5 

O-S" 
4-5' 

It  1-7 

1  :    1-5 

10° 
,    (Paris,  lo-8°.) 

A  42^ 
EJSJ. 

21-8 
18-0 

17-5 

17-5 

5-7 
9-5 

1;   2-1 
1:    1-8 

5° 
(Stockholm,  5'?°) 

A  48 
E60 

19-5 
15*1 

22-5 
22-5 

8 
12-4 

1:    3*9 
1:   3 

0° 
(North  Lnpl.) 

A  54 
E(i8j. 

12-0 
li-5 

27-5 
27-5 

15-5 
15 

1:12 
1:11-5 

From  Barton's  observations  it  appears,  that  America  is  \ 
to  the  west  of  the  Aleghany  mountains  than  to  the  east  of  them ; 
hence  certain  plants  are  found  four  degrees  further  north  iit  Loui- 
siana and  on  the  Ohio,  than  on  tlie  borders  of  the  Atlantic.  Hum- 
boldt supposes  that  this  difference  does  not  extend  further  north 
than  latitude  42°.  Beyond  Lake  Superior  and  at  Hudson's  Bay  it 
is  said  that  the  earth  is  perpetually  frozen  at  the  depth  of  three  feet 
from  the  surface,  which  prevents  the  inhabitants  from  digging 
wells.  The  same  thing  happens  in  Siberia  in  the  latitude'  of  62" 
an  the  banks  of  the  river  Ijenaj  while  in  Lapland  8t  tlie  temper 
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.iatureof'70°  Dcar  Wadsoe,  the  temperature  of  the  «arth  b  2*2° 
above  the  point  of  congelation. 

Between  the  tropics  America  is  as  hot  as  in  the  old  Coulinent, 
w  may  be  seen  in  (he  following  tahln : — 

New  Continent. 

Cumana 27*7" 

Antilles 27-5 

Vera  Cruz 25-6 

Havaonah 26-6 


Old  CojUinenl. 

Mean  Temp. 

Seqegambia 26*5" 

Madras 26-9 

Batavia 25-2 

Manilla    25*6 


On  the  south  side  of  the  line  the  temperatures  appear  less  than 
on  the  north ;  thus  Rio  Janeiro  and  Havannah  are  nearly  at  the 
aame  distance  from  the  equator.  The  following  is  the  mean  tem- 
perature of  similar  months  in  each : — 


Rio  Janeiro. 

June '. .  20-0° 

July   21-2 

Januaiy 26-2 

February    27*0 


Havaimak.. 

December Sg-l" 

January 2!-2 

July   28-5 

August 28-8 


On  the  coast  of  Peru  the  tempeiaiure  is  considerahly  diminished 
hy  the  perpetual  cloudiness  of  the  sky,  and  by  a  strong  sea  current 
setting  in  from  Cape  Horn.  The  mean  daily  temperature  is  scarcely 
20'^  —  22-5",  and  that  of  the  night  15°  —  I?  .  Humboldt  has 
seen  the  thermometer  on  the  sea  shore  south  latitude  1 2"  2',  as  low 
"  as  13°.  From  the  tropic  to  latitude  34°  south,  the  mean  tempe- 
rature of  the  southern  hemisphere  scarcely  differs  from  that  of  liie, 
northern.  The  mean  temperature  at  Port  Jackson  (131.33*51') 
is  19-3'';  at  the  Cape  of  Good  Hope  (lat.  33°55')  iy"4°i  at  Buenos 
Ayres  (lat.  34'' 36')  IS'?".  In  the  northern  hemisphere  Intitude 
34°  corresponds  to  a  mean  temperature  of  1  B'S°.  Between  lati- 
tudes 34"  and  57°,  there  is  a  greater  ditierence  between  the  tem- 
peratures of  summer  than  of  winter.  The  winters  ;n  the  south  arc 
not  colder,  but  the  summers  are  considerably  more  so  than  in  tlie 
northern  hemisphere.  On  the  coast  of  Patagonia  (lat.  48° — 58°) 
the  mean  heat  of  summer  does  not  exceed  6° — K'2°  ;  while  at  St. 
Petersburgh  and  Umea  it  rises  to  18-7°  and  17°  (lat  59°  56',  and 
63*  50').  At  Ch<MTuca  in  the  Straits  of  Magellan  (lat,  .S3°— 54°) 
-it  mows  almost  every  day  during  the  summer,  and  the  thermometer 
in  December  did  not  rise  higher  than  W-'J^ ;  whereas  Von  Buch 
observed  it  at  latitude  7^°  in  Lapland  as  high  as  2S'7-  Cook  and 
Forster  did  not  observe  the  tlwrmometer  rise  in  south  latitude  60° 
higher  than  2-2°.  In  Lapland  in  the  latitude  of  1i}°,  the  fir  grows 
to  the  height  of  60  feet.  Whereas  at  the  Straits  of  Magelhin,  and 
ia  Suatea'd.Iaad,  much  Deuef  the  equatw,  scarcely  any  treea  qin 
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grow.  The  mean  temperatures  in  the  two  hemispheres  do  not 
oifTer  to  much  from  each  other  as  the  summer  temperatures,  la 
south  latitude  46*  the  summer  temperature  is  equal  to  the  wioter 
temperature  of  Toulon,  Cadiz,  and  Rome. 

Mountains  1000  fathoms  in  height  at  latitude  46%  enjoy  the 
mean  temperature  of  L^land,  white  the  same  heights  between 
the  tropics  enjoy  the  temperature  of  Sicily  aod  Calabria :  for  this 
height  occasions  a  diminutiua  of  temperature  amounting  to  12°. 
Hence  500  bthoms  correspond  with  9°  30'  of  latitude;  so  that  50 
iathoms  is  very  nearly  equivalent  to  half  a  degree  of  latitude. 

We  regret  (hat  we  oaunot  insert  here  Humboldt's  catalogue  of 

.  the  distribution  of  plants   within  the  tropics  of  South  America, 

according  to  the  height  of  the  difierent  places  above  the  level  of 

the  sea ;  but  the  following  table  exhibits  the  mean  temperature  at 

different  heights  between  the  tropics  in  the  new  Continent. 


S«mA  Ai«ri«. 

Meiie.. 

IkijlU. 

wIlfCM  IBI. 

J=uidlO°,8,wdN. 

between  lat.  11*— 21».  N. 

lilCou. 

HCMUI.. 

Var.  i.  the  Imp.  of 

Var.lD  the  temp.  .< 

temp. 

ttcboleyoir. 

temp. 

tie  «hele  Tear. 

0 

27-5° 

11-5°CUI1UII1» 

26" 

IC  VtraCniz 

500 

20-5 

12-7  Caracas 

198 

Eat^ro 

1000 

18-0 

Popayan 

18 

22     ValladoUd 

1500 

13-5 

16     Quito 

14 

RealdelMootc 

2000 

S'S 

7-5 

2500 

1-5 

10     Pichinca 

-1 

llie  Iiigher  wc  ascend  above  the  level  of  the  sea,  and  the  further 
we  advance  from  the  equator,  the  greater  is  the  diflerence  between 
the  temperature  of  the  difierent  seasons  of  the  year.  The  fbllowiog 
table  exhibits  the  difference  between  the  mean  temperature  of  the 
two  hottest  and  coldest  months  in  different  latitudes. 


Cumana     .... 

...  10°  27' . . . 

....     Ti" 

VmCniJ.... 

...   19     11    

....     5-6 

Havannah .... 

...23      8   .... 

....    7-4 

Natchez    

...  31     28   .... 

....  17-4 

Philadelphia  . . 

...39     56    

....  24-6 

Qoebec 

...  -16    47   .... 

....  33-0 

Nain... 

...  57      0   .... 

....  35-3 

The  temperature  of  elevated  lituations  in  Europe  is  not  so  wdl 
known  as  in  South  America,  where  there  are  cities  at  a  greater 
height  than  the  top  of  the  Pyrenees,  and  houses  mCa-e  elevated  than 
the  summit  of  the  Peak  of  TeneriSe.  The  following  table  ooMuni 
the  ficti  which  Humboldt  has  been  able  to  collect  oa  the  luhject  :—* 
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Nonh  Latitude,  45° — 47°. 

Hwght  Ann,  Mran  Mean 

in  mean  ofcoldnt    ofliotteit 

falbuini.  triii|j.  month.         maulh. 

Seashore 0    12-5°..   +2-4* 21-0° 

Geneva 180   ....     !)■«   ..    +r2   ....19-2 

Tegemsee S82    5-8   ..   —5-5    15-2 

Peissenberg    511    5       ..—6-2    13-9 

Chamouix .528   4       18-0 

Mooastery  of  St.  Goihard  . .  10(!5    —0-9   ..  —9-4   7'9 

CoIdeGcant    1763   -0       2-5 

In  thp  tenpperate  zone  of  our  CoDtinent,  when  the  mean  heat  of 
the  tponth  amounts  to 

5*5°  the  amygdalus  persica  blossoms 
8*3  prunus  domestica 

n  -0  betula  alba. 

At  Koine  the  mean  temperature  is  1 1**  at  the  end  of  March ;  af 
Philadelphia,  in  April;  at  Paris,  in  May:  atUpsala,  in  the  middle 
of  iJuDe.  fit  the  monastery  of  St.  Gothard  the  betula  alba  cannot 
blossom,  because  the  mean  heat  of  the  hottest  month  scarcely 
amounts  to  9°.  Between  north  latitude  40°  and  60°,  the  hottest 
month  adds  about  9"  to  the  mean  temperature  of  the  year ;  and 
beyond  60^  the  addition  ii  greater. 

in  mount  Caucasus,  between  latitude  42°  and  43°,  the  lower 
limit  of  perpelnal  snow  is  at  the  height  of  1650  iathoms.  In  the 
Pyrenees,  between  latitude  42^-°  and  4.S°  the  lower  limit  of  per- 
petual snow  is  at  the  height  of  1400  fathoms.  In  the  Alps,  between 
latitude  45^"  and  56^°,  it  is  at  the  height  of  13;'0  fathoms.  Hum- 
boldt gives  the  height  to  which  ditTerent  plants  reach  on  these 
mountains,  and  we  are  sorry  our  limits  will  not  allow  us  to  insert 
theiD  here. 

In  the  temperate  zone,  as  we  advance  northwards,  the  coldness 
of  the  winter  increases  at  a  muchereater  rate  than  the  heat  of  the 
summer  diminisheB.  Thus  at  Enontekis,  in  latitude  68^°,  the 
temperature  of  July  is  as  hot  as  at  Edinburgh ;  but  between  the 
tropics,  the  temperature  on  mountains  at  no  season  of  the  year 
equals  that  at  the  sea  shore.  Hence  in  the  temperate  zone  we  find 
the  same  plants  frequently  in  low  and  elevated  situations;  but  this 
is  never  the  case  between  the  tri^ica. 

In  Lapland,  between  latitude  674-°  and  yO°,  the  inferior  limit  of 
perpetual  snow  is  at  the  height  of  550  fathoms. 

The  reason  why  plants  vegetate  with  so  much  greater  rapidity  in 
Lapland  and  Norway  than  further  south,  is  because  the  increment  , 
of  temperature  is  much  greater,  and  because  the  temperature  of 
the  earth  in  winter  is  several  degrees  above  that  of  the  air.  The 
following  table  exhibits  the  most  remarkable  circumstances  re^ 
Bpecting  temperature  in  the  three  different  zones. 
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Torrid 

lat.  0=. 

Andes 
Quit. 

Zone. 

Lai.  20°. 
Mount  of 
Mexico. 

Caucasus 
Ut.  481= 

Tempera 
lit?«H° 

te  Zone. 
Alps, 1 

Alpecl 

sualherl.^ 

Frigid 
Znae. 

Ut.67y> 

— 70». 
L^land. 

Infer,  limilnrprr. 
pcWaUnow.... 

2460  rat. 

8350  f. 

1650  f. 

140Of. 

ISTOf. 

1370  f. 

550>. 

Mean  annual  best 
at  .hat  height  . . 

14" 

-Sjo 

-4" 

-ff>MD, 

Mean      heat       of 
winter   Bl    tl.ai 
""ight   

H° 

-10° 

-SOi" 

Mean      heal      or 
August  at    (hat 
trigl't   

,jo 

+a 

+  91- 

DUIance  iKtween 
trees  nnd  snnw  . 

660  f. 

850  f. 

650  f. 

830  r. 

450  f. 

380 1 

300  f. 

Upper     limit    of 
trees 

1800  f. 

SOOOf. 

1000  f. 

1170  f. 

980  r. 

1050  f. 

s5or. 

Last    (pe<:ieB     of 
treei      totrard! 
Ibeinow  

Esca). 
lonla, 
alitonia. 

Finns 

DccMeot. 

Betnls 
alba. 

Pinu. 
rubra. 

P.  UDCiB 

Piniu 
abies. 

Pinus 
larix. 

Betnl* 
alha. 

Upper    lUnil     of 
theericines.... 

Befaris 
<I600  f.) 

Rhodnd. 
(IW^fb 

Rhodod. 
rcrrug. 
(1170  f.) 

Rbnd.1^ 
ponteuk 
(480  f.) 

Uiitaace  between 
the    snow    and 
corn  

660  r. 

630  f. 

100  f. 

■ 

We  shall  terminate  this  very  Jinpeifect  outline  of  Humboldt's 
curious  Prolegomena,  by  exhibiting  his  plate  (Plate  XLIX.)  of  the 
distribution  of  plants  at  different  heighEs  in  the  torrid,  temperate^ 
and  frigid  zones. 

The  names  of  the  plants  are  put  at  the  height  at  which  they 
cease  to  grow.  The  numbeis  indicate  the  annual  temperature  ac- 
cording to  the  centigrade  scale :  those  between  h<x>ks  the  tempe- 
rature of  August.  The  fiitbom  is  6  French  feet  =  6*39453  f<eet 
Epglish.  X  ■ 
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Article  X. 
Proceedings  of  PkUosophkal  Sochties, 

I.IKN£AN    SOCIICTT. 

Oq  TaaAaj,  April  2,  a  paper  by  M.  Decandolle  was  read,  de~ 
scribiDg  two  new  genera  bdaDgiog  lo  the  family  of  roiacefe,  to 
which  he  gave  the  names  of  IcerrJa  and  purshia.  The  first  b  a 
Chinese  plant,  which  has  heenloDg  common  in  our  gardens,  under 
the  Dame  of  corchonis  iaponicus.  The  second  is  an  American 
plftnt,  first  described  by  Mr,  Parsh,  as  a  species  of  Tigarca. 

At  the  same  meeting  a  paper  was  read,  describing  a  new  species 
of  potatoe  growing  wild  in  New  Granada,  in  South  America,  at  a 
*CTy  great  height  ftlxrre  the  level  of  the  sea.  The  Spanish  Eccle- 
UBStic  who  found  it  proposes  to  call  it  solanum  papa.  The  potatoes 
are  white,  and  round,  and  well  tasted.  The  ftuU  u  oblong,  which 
■eems  to  eonatttute  the  chief  diScrcnce  betweeo  it  and  our  potatoe. 

GEOLOGICAL   SOCIETT. 

Fd.  16,  1816. — A  report  by  Dr.  Granville  on  a  memoir  by  M. 
Methuen,  entitled  D^couverte  de  la  Maniere  dont  se  forment  lea 
Cristtux,  was  read. 

This  memoir  was  transmitted  in  manuscript  to  Dr.  Granville  by 
M.  Gillct  de  Laumont,  who  in  a  subsequent  letter  expresses  his 
great  coofideace  in  the  veracity  of  M.  Methuen,  the  author  of  this 
remaikable  discovery. 

The  formation  of  capillary  crystals  of  alum  and  of  sulphate  of 
Inm  on  the  decomposing  surface  of  aluminous  schist,  in  a  situation 
where  no  moisture,  except  that  dissolved  in  the  air,  had  access,  first 
directed  M.  M.'s  attention  to  the  subject.  In  order  to  destroy  or 
confirm  his  hypothesis,  he  removed  from  the  surface  of  a  mass  of 
•ilico-«alcareous  rock  all  appearances  of  crystallisation,  covered  it 
«*er  with  fragments  of  the  same  rock,  and  left  it  exposed  to  the  air. 
After  a  few  weeks,  some  points  of  rock  crystal  made  their  appear- 
ance; by  degrees  tlic  pyramidal  summits  were  formed,  then  the 
{msm  shot  out,  its  bulk  dimioisfaing  as  the  crystal  became  more 
transparent ;  and  at  the  end  of  S3  mooths  six  beautiful  crystals  of  ~ 
quartz  had  been  formed,  from  ^  to  ^  of  an  inch  in  length,  and  -^  of 
an  inch  in  diameter,  the  stone  around  them  being  propwtionaJly 
excavated.  Encouraged  by  this  success,  he  procured  several  speci- 
mens of  a  'compound  rock,  consisting  of  alalite,  garnet,  green 
idocrase,  pyroxene,  and  amorphous  pyrites,  arranged  them  in  a 
heap  on  the  chimney-piece  of  his  room,  keeping  them  duly  moist- 
ened, and  after  several  weeks  had  the  satisfaction  of  seeing  crystals 
of  all  these  substances  emerge  from  the  mass :  first  came  forth  small 
crystals  of  pyroxene,  next  summits  of  alalite,  then  planes  of  gamete 
fmd  lastly  crystals  of  idocrase  and  of  peridot. 
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March  1. — A  letter  was  read  from  M.  Coquebert  Montbert  ad- 
dressed to  G.  B.  Greenou^,  Esq,  V.P.G.S. ;  in  which  the  writer 
suggests  the  propriety  of  preserving  specimens  of  the  earthy  matter 
brought  up  from  the  bottom  of  the  sea  hy  the  sounding  line,  and 
of  applying  the  knowledge  thus  collected  to  determine  the  sub- 
marine extent  of  the  diderent  strata. 

A  paper  by  Thomas  Weaver,  Esq.  M.R.I.  A.  entitled  Observa- 
tions on  the  distinctive  Characters  of  the  principal  Classes  of  Rocks, 
which  was  commenced  at  the  preceding  meeting,  was  now  con- 
<cluded. 

Mr.  W.  begins  his  paper  by  controverting  the  Wemerian  doc- 
trine of  the  entire  absence  of  mechanical  deposits  from  tiie  class  <A 
primary  rocks,  by  showing,  from  the  writings  of  Saussure  and  Voo 
fiucfa,  that  rocks  of  decidedly  mechanical  structure  alternate,  and 
are  interstratitied  with  clay-slate,  one  of  the  primitive  rocks,  and 
even  with  granite,  gneiss,  and  mica-slate.  He  next  examines,  and 
denies,  the  validity  of  the  arguments  by  which  certain  geologists  " 
have  attempted  to  evade  this  difficulty,  by  referring  all  supposed 
primary  roclcH  so  circumstanced  to  the  class  of  transition  rocks,  and 
concludes  this  part  of  his  subject  by  maintaining,  on  the  evidence 
adduced,  that  rocks  exhibiting  unequivocal  marks  of  a  mechanical 
structure,  as  breccias  and  conglomerates,  occur,  ,not  merely  in  for- 
mations of  a  secondary  nature,  but  also  in  those  of  primary  cha- 
racter. 

In  the  seeond  section  of  bis  paper,  the  author  maintains  that  the 
evtrhfing  formations  of  porphyry,  granite,  sienite,  and  trap,  which 
have  been  referred  partly  to  the  primary,  and  partly  to  the  transition, 
class,  do  in  fact  belong  to  the  ?ie(Wj(.j8oc(a!  trap  Jormalion;  and 
this  opinion  he  supports  by  an  eaaminatien  of  the  appearances  re- 
corded by  M.  Von  Buch  in  his  Traveb  in  Norway ;  by  Professor 
JamecoD,  and  others,  in  Scotland  ;  "by  M.  Gieseck^,  in  Greenland^ 
hf  Mr,  Humboldt,  and  by  himself,  in  Ireland. 

WKBN8S1AK    NATO&AL   BISTORV  SOCIBTY. 

At  the  first  meeting  in  the  present  session  (Nov.  25,  1815,)  the' 
Secretary  read  a  short  communication  from  Mr.  Da  Costa,  on  the 
discovery  of  native  iron  in  the  lead-mines  of  Leadhitls.  Specimens 
of  the  iron  were  exhibited,  and  an  analysis  by  Mr.  Da  Costa  was 
also  read. 

On  the  same  day  was  read  a  communication  from  Capt.  Brown, 
of  the  Forfarshire  Militia,  describing  several  new  species  of  shells 
lound  by  him  in  Ireland. 

At  the  next  meeting  (Dec.  16,)  a  model  and  description  of  a 
new  rain-gage,  invented  by  Mr.  Kerr,  mathematical  instrument- 
maker,  were  laid  before  the  Sodety, 

As  the  mouth  of  the  common  rain-gage  b  often  projected  into  an 
ellipsis,  and  varies  its  area  according  to  tbe  inclination  of  the  fall  of 
niiij  U  must,  therefore,  he  a  very  inaccurate  imtriuneDt.    The 
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object  of  Mr.  Kerr's  plan  is  to  ascertain  what  is  t\ii  real  area  of  the 
Koulli,  or  surface  exposed  dming  the  shower,  and  so  to  find  the 
trw  ({uantUy  impinged  on  a  given  surface.  The  instruaient  is  also 
constructed  to  show  the  quarter  frpm  which  the  rain  comes.  To 
«GcompIish  these  ends,  lie  employs  two  cups,  which  are  so  placed" 
that  the  planes  of  their  mouths  make  a  right  angle  with  each  other. 
The  pioutb  of'  th^  oae  ii  vertical,  and  the  mouth  of  the  other  is 
horizontal.  We  have  thus  all  the  varieties  which  can  happen  be- 
tween 0^  and  90",  or  between  a  perpendicular  fall  of  rain,  and  one 
that  is  blown  parallel  to  the  horizon.  The  cupa  are  each  of  them 
connected  with  a  tube,  which  conveys  the  water  to  the  recipients 
below,  and  the  whole  is  attached  to  a  wind- vane,  which  turns  round 
upon  a  strong  Iron  rod.  By  this  means  the  mouttis  of  the  cups  are 
always  kept  in  a  proper  position,  fully  exposed  to  the  shower.  Tlie 
iron  rod  which  supports  the  whole  passes  through  a  square  hole  in 
the  middle  of  a  cistem-frame  divided  into  1 6  spaces,  and  containing 
two  concentric  sets  of  cisterns.  The  inner  chteros  receive  the  drops 
which  fall  from  the  tube  connected  with  the  vertical  cup,  and  the 
outer  cisterns  receive  the  drt^  which  fall  from  the  tube  connected 
with  the  horizontal  cup.  As  the  cisterns  remain  fixed,  and  the 
gage  tubes  move  with  the  vane,  it  is  evident  that  the  water  can  only 
drop  into  that 'cistern  which  happens  to  be  under  the  end  of  the 
tube  at  the  time,  so  that  we  can  easily  tell  what  way  tlie  wind  blew 
during  the  shower.  Thus  if  we  Jind  water  in  the  south  cistern,  the 
Ttne  above  must  have  pointed  in  that  direction.  The  quantity  of 
water  found  in  each  cistern  is  afterwards  poured  into  a  graduated 
glass  tube,  and  an  account  of  the  contents  kept  in  a  book  having  a 
column  ruled  for  each  cistern. 

lo  order  to  find  the  true  surface  exposed,  it  is  necessary  that  we 
should  have  the  angle  at  which  the  rain  is  im[Hn^d  on  the  cups. 
This  angle  is  found  by  comparing  the  whole  quantity  of  water  in  the 
cisterns^  the  hotizontal  gage  with  the  whole  quantity  of  water  in 
the  vertical  gage.  Thus  suppose  we  find  an  equal  quantity  in  each, 
then  the  rain  mustliave  tallen  at  the  angle  of  45°,  for  at  that  angle 
the  cupi  present  equal  surfaces.  But  if  we  find  more  water  in  one 
set  of  cisterns  than  in  the  other,  the  rain  tfiust  have  follen  at  a 
greater  angle  on  that  set  which  contains  most;  and'  the  angle  may 
be  found  by  the  help  of  a  table  constructed  to  show  the  obliquity 
which  corresponds  to  any  given  inequality  of  water  in  the  recipients* 

This  rain-gage,  in  Mr.  Kerr's  opinion,  will  not  only  be  enter- 
buning  to  the  meteorologist,  but  also  useful  to  the  former,  who,  by 
a  series  of  observations,  may  be  able  to  determine  more  accurately 
the  climate  of  his  farm.  It  will  point  out  to  him  what  places  re- 
quire to  be  most  secured,  when  he  is  constructing  places  of  shelter 
x>r  cattle,  bay,  or  corn-stacks,  planting  trees,  and  many  other  rural 
operations. 

At  the  meeting  of  Jan.  6,  Dr.  Macknight  read  a  mineralogical 
description  of  Ravensheugh,  on  the  west  of  East  Lothian,    It  i» 


lSl6.]  Wemerian  Nalnral  Hislori/  Society.  389 

composed  of  red  sand-stoae,  clay-iron-stdoe,  and  red  marl,,  which 
are  associated  with  cliok-stone,  clink-stone -porphyry,  basalt,  and 
trap-tuS*. 

Jan,  20. — The  Secretary  read  a  paper  by  Dr.  Grierson,  entitled, 
Mineralagical  Observations  in  Galloway.  It  was  shown  that  there 
are  three  principal  granite  masses  in  Galloway,  all  of  them  situated 
in  districts  principally  composed  of  transition  rocks.  ]n  this  paper 
the  Doctor  described  the  upper,  or  Loch  Doon,  granite.  This 
mass  of  granite  appears  to  bear  the  same  relation'  to  the  stratified 
country  which  he  formerly  found  the  middle,  or  Dee,  mass  tahave< 
The  grey-wacke  or  grey-wacke-slate  were  nowhere  observed  in  im- 
mediaie  contact  with  the  granite,  but  every  where  separated  from  it 
hy  a  kind  of  compact  gneiss.  'Ihe  strata  of  this  rock  observe  th^ 
usual  direction,  not  varying  above  four  or  five  points,  asd  their  ends 
<»i  the  X.  K  side  of  the  granite  run  directly  towards  it.  On  the  ' 
E,  side  of  the  granite  they  meet  it  in  a  conformable  position,  and 
are  either  nearly  vertical,  or  dip  from  it;  They  are  much  more 
highly  inclined  than  those  which  meet  with  the  Dee  granite.  .  The 
Doon  granite  is  in  general  of  the  same  texture  with  that  of  the  Deen 
But  there  are  two  peculiarities  with  respect  to  its  relation  to  other 
rocks';  one,  its  containing  numerous  and  large  apparent  fragments 
(^  gneissj  the  other,  the  occurrence  of  be&  of-felspai-pcMphyiy 
in  it. 

FeL  S.— Mr.  Campbell,  of  Carbrook,  read  »  paper  on  t^  up- 
right growth  of  vegetables.  After  stating  the  grounds  on  wtiidi  be 
uoncludes  that  gravitation  is  the  principle  to  which  perpendicularity 
is  to  be  ascribed,  and  examining  the  hypothesis  of  Mr.  Knight,  ai 
to  the  mode  in  which  that  principle  operates  (which  he  conceives  ta 
be  erroneous),  Mr.  Campbell  proposed  a  theory  founded  on  the 
law  of  resisted  attraction,  by  which  he  considers  a.U  astxnts  hom 
die  centre  to  be  regulated.  The  evapontion  which  constantly  «e- 
oampanies  vegetation,  and  the  buoyancy  produced  by  the  formation 
of  gaseous  vapour,  afford,  according  to  his  view,  a  field  for  the 
operation  of  this  law;  and  although  some  e^ct  may  be  produced 
by  the  upward  pressure  of  hydrogen  in  a  free  state,  he  attributes  ta 
the  buoyant^' of  gaseous  vapour  the  chief  i^ucy  in  the  upright 
growth  of  vegetables. 

At  the  same  meeting  the  Secretary  read  a  communication  fron 
James  Wilson,  Esq.  containing  remarks  on  the  characters  of  the 
emleriza  cirlus  of  Linnseus,  accompanied  with  a  specimen  of  die 
bird  shot  near  Edinburgh. 

Feb.  17. — Professor  Jameson  read  a  communication  transmitted 
by  Mr.  Scott,  Receiver-General  of  the  Isle  of  Man,  conceiniog 
Ae  skull  and  horns  of  aq  extinct  species  of  elk  found  in  a  turf  bog 
ia  that  island.  The  horns  dii&r  considerably  from  those  of  the 
Irish  elk. 

On  the  same  day  a  communicatioD  from  Dr.  H.  E.  Holder  was 
read,  coDceming  the  efiect  of  the  juice  of  the  papaw-tree  {oariai 
papai^tt)  of  the  West  ladies,  in  lessening  the  cobeaioo  of  muKNlar. 
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fibre.  Hesidents  in  the  West  Indies  avail  .themselves  of  this  pro- 
perty, to  intenerate  their  butcher's-meat  and  poultry.  For  this 
purpose  it  hat  been  found  that  even  the  exhalation  from  the  stem 
and  leaves  is  sufficient,  and  (he  meat  is  accordingly  bung  for  about 
half  an  bo«r  oo  a  bough  of  the  papaw-tree.  The  wholesomencss  of 
the  meat  is  not  affected  by  this  process.  Vauquelin  examined  tlie 
papaw  juice,  but  found  nothings  remarkable  iu  it;  but  the  subject 
of  its  iotetaerating  effects  requires  to  be  further  inquired  into.  At 
present  we  do  not  know  what  share  the  tropical  temperature  may 
hiive  in  tbeae  results,  nor  how  long  after  the  animal  is  killed  these 
effects  may  be^oduced. 

Marck  2, — There  was  read  the  first  part  of  a  paper  by  Mr.  Ste- 
TeiHon,  civil  engineer,  on  the  probability  of  a  change  gradually 
taking  place  on  the  level  of  the  German  Ocean.  In  this  first  part 
Mr.  Stevenson  treated  only  of  the  wasting  effects  of  the  tides  upon 
our  shores.  He  mentioned  that  in  the  course  of  making  profes- 
nonal  inquiries  regarding  the  impression  which  the  tidal  waters  of 
the  Frith  of  Forth  are  mediing  upon  some  of  the  most  valuable  pro- 
perties situated  upon  its  banks,  he  was  led  to  compare  these  with 
other  observations  that  hare  occurred  to  bim  in  his  extensive  inter- 
course wjth  the  shores  of  about  one  half  of  Ireland,  and  the  whole 
eout  of  Great  Britain  from  Shetland  to  the  Scilly  Islands.  In 
doing  ihis  he  began  with  the  shores  of  the  Frith  of  Forth,  and 
then  proceeded  northward  along  the  eastern  coast  to  the  Moray 
Frith,  Caithness,  and  the  Orkney  and  Shetland  Islands ;  next 
slightly  noticed  the  Lewis,  and  the  western  parts  of  Scotland ;  then 
the  eastern  shores  of  England,  and  the  British  and  St.  George's 
Channels.  All  these  places  sSord  many  striking  examples  of  the 
wasting  operations  of  the  sei  upon  the  land. 

Th«e  effects  of  the  sea  are  not  confined  to  the  shores  of  the 
Gennan  Ocean  and  the  British  Channel ;  for  the  wasting  of  the 
land  is  no  less  remarkable  m  St.  George's  Channel  and  the  Irish 
Sea,  including  the  coast  of  Ireland  on  the  one  side,  and  on  the 
other  the  shores  of  Wales,  Lancashire,  Westmoreland,  and  the 
counties  of  Dumfries,  Kirkcudbright,  and  Galloway,  where  neither  . 
the  rocky  coasts,  and  exposed  situations  of  the  Islands  of  Anglesea, 
Man,  Copland,  Craig  of  Ailsa,  and  the  Islands  of  Cumbrse,  nor  the 
sheltered  and  alluvial  shores  of  the  British  Cbanncl,.  are  exempted : 
even  the  indentations  of  the  coast  at  Dublin  Bey,  Liverpool,  ttoA 
Lancaster,  and  the  more  extensive  Friths  of  the  Solway  and  the 
Clyde,  are  subject  to  the  unvarying  destructive  effects  of  the  sea 
tipon  the  land.  He  concluded  that  the  disintegrating  and  wearing 
effects  of  the  waters  of  the  ocean  sre  general.  Whether  we  con- 
template its  elects  upon  the  land  by  the  immediate  and  powerful 
impulse  of  the  waves  at  the  base  of  a  rocky  shore,  or,  with  the 
elegant  and  profound  illustrator  of_the  Huttonian  theory,  trace  it  in 
the  form  of  rain,  rill^  and  toirents,  in  the  h'^her  regions,  we  find 
it»  etfects  all  tending  to  one  unvarying  principle^  the  degradatioa  <it 
&e  laod,  and  eonsequent  tendency  to  fiUing  l^  at  w  bottOfn  of. 
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the  sea ;  while  at  the  sane  time,  from  the  magnkade  and  extent  of 
the  surface,  and  other  occult  causes,  we  arc  not  annre  of  the  eler*- 
tioD  of  its  level  in  any  sensible  degree.  That  Almi^y  Being  who 
hath  said,  "  Hitherto  shalt  thou  come,  atid  do  further,"  has,  with 
infinite  msdom,  created  a  kind  of  compensating  power  to  counter- 
balance the  leeiiiing  confltct  of  the  elements  oif  earth  and  water: 
for  while  the  ocean  appears  to  be  extending  its  surface,  it  seems  also 
probable  that  the  quantity  of  its  waters  upon  the  whole  are  lesseaedj 
that  pan  of  them  undergoes  a  complete  and  permaileut  change  of 
form  after  the  process  of  evaporation ;  and  that  the  earthy  particles 
coDtinually  accumulating,  at  least  to  a  certain  depth,  at  the  bottom 
of  the  sea,  have  a  direct  tendency  not  only  to  preserve  aa  uniform 
level,  bnt  even  in  some  instances  to  make  the  water  overrun  what 
we  have  been  accustomed  to  consider  its  booDdary. 

Mareh  16. — There  was  read  an  interesting  memoir  of  the  late 
Dr.  Walker,  Professor  of  Natural  History  m  the  University  of 
Edinburgh,  containing  an  accoifnt  of  his  mioeralogicat  studies^  anil 
of  his  systematic  arrangement  of  minerals. 


soyav  institotb  of  francs. 

Account  of  the  Laiours  o/*  the  Class  of  Maihematical  and  Physical 
Sciences  of  the  Royal  Institute  of  France  during  the  Year  1815, 

Pbysical  Dbpahtubnt. — By  M.  le  Chevatier  Cuvier,  Perpetual 

Secretary. 

(ContliiMi  /ram  p.  Slit.} 

Botany. 

M.  Delabillardiere,  who  has  already  published  so  interesting  a 
^vork  ou  the  plants  which  he  collected  in  New  Holland,  when  be 
accompanied  the  late  Entrecasteaux  in  his  expedition,  has  begun  U> 

five  an  account  to  the  Class  of  those  which  he  found  in  New  Cal^ 
onia.  This  steep  island,  uncultivated  as  it  is,  and  inhabited  by 
unhappy  canaibals,  produces  a  great  number  of  fine  plants.  M. 
Delabillardiere  found  in  a  few  days  29  new  species  of  fern,  12  of 
which  are  entirely  new  to  the  botanist,  and  have  been  found  d<^ 
where  else.  The  olhei»  grow  likewise  in  the  other  islands  of  the 
Soath  Sea ;  qnd  M.  Delabillardiere  gives  a  list  of  them,  to  elud- 
date  geographical  botdny.  He  arranges  these  ferns  according  to  thft 
'  liiethod  of  Dr.  Smith,  making  some  corrections  in  it.  The  very 
acciinTe  figures  with  which  his  descriptions  ^re  accompanied  wilt 

S*ire  to  botatiiati  a  cotDfdete  idea  of  these  important  additions  to 
eir  science. 

Every  person  is  acquainted  with  the  a<|uatic  plant  called  duck- 
meatf  and  by  botanists  lamna.  This  moveable  and  awimmin|> 
vq;tt«bU'Cor«n  with  its  green  foliage  the  stagnant  waters  of  almoct 
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every  country ;  but  the  flowers  and  fruit  of  this  small  aud  singular 
plant  have  not  been  examined  wiih  sufficient  care. 
.  M'  le  Baron  de  Beauvois  is  the  first  botanist  who  has  been  &rtu- 
QRte  enough  to  collect  ripe  grains,  and  tu  make  them  germinate. 
He  has  followed  the  lemna  thus  obtained  during  its  whole  progress, 
and  has  completed  its  history,  which  EUirhardt  and  Wolf  had  only 

It  results  from  the  observations  of  M.  de  Beauvois  that  the  Sower 
of  duckmeat  is  hermaphrodite,  with  an  envelope  which  is  entire, 
with  two  stemitia  which  unfold  themselves  in  succession,  with  a 
single  style,  with  a  superior  ovarium,  wiiich  becomes  an  unilocular 
capsule,  splitting  circularly  at  the  base,  and  containing  from  one  to 
iour  seeds,  which  germinate  like  monocotytedinous  seeds,  but  with 
very  peculiar  circumstances,  the  most  remarkable  of  which  is,  that 
the  parts  considered  as  the  radicle  and  plumula  separate  from  the 
first  leaf  which  they  produce,  and  leave  it  alone  to  push  out  roots 
and  other  leaves. 

Another  species  of  organised  being,  which  covers,  and  often  fills 
stagnant  waters,  is  the  conferva,  consisting  of  a  mass  of  green  fila- 
ments, sometimes  similar  to  a  sort  of  fell,  which  some  natcrr'lists 
have  wished  to  assign  to  the  animal  kingdom.  Ttielr  pn^gation  is 
a  good  deal  different ;  and  some  of  them,  whose  filaments  are  at 
first  disagreeably  uniform,  swell  at  intervals,  and  prodace  knots 
Irom  which  new  filaments  proceed.  This  has  Induced  M.  Vaucher 
to  give  to  these  species  the  name  of  prt>lifer<E.  But  this  botanist 
warns  us  not  to  confound  with  these  filaments  springing  from  the 
plant  itself  certain  pamsitical  conferva  which  attach  themselves  to 
other  confervs,  and  which  have  the  same  appearance. 

M.  Leclerc  de  Laval,  Member  of  the  Chamber  of  Deputies,  and 
a  very  assiduous  observer,  has  presented  to  the  Class  a  memoir,  from 
ifhich  it  appears  that  no  other  filaments  except  these  parasitical  ones 
exist,  and  that  the  propagation  of  the  conferva,  improperly  called 
prolifene,  takes  place  in  the  same  way  as  in  those  called  conjug<B, 
by  the  concentration  of  the  green  matter  contained  in  each  interval 
between  two  cells  into  an  Isolated  globule  which  issues  from  the 
plant  at  a  certain  time,  and  fixes  itself  on  the  first  body  it  meets 
with  in  its  fall ;  and,  after  having  thrown  out  some  filaments  ia 
order  to  fix  itself,  dcvelopes  a  long  series  of  cells. 

The  author  would  give  to  this  kind  the  name  of  outarcite,  instead 
vf  poliferts,  which  from  his  observations  is  improper.  But  as  M. 
Pesvaux,  from  other  considerations,  bad  given  them  the  name  of 
eyrttTms,  in  a  memoir  presented  more  than  a  year  ago,  it  has  been 
teought  unnecessary  to  mtroduce  a  new  change  in  the  nomenclature. 

M.Henri  deCassini  had  presented  to  the  Class  in  }8I2»  memoir 
ott  the  style  and  stigmala  of  synanthereic  of  plants,  usually  said  to 
possess  a  compound  fiower,  aod  another  on  their  stamina.  Towards 
the  end  of  1814  he  presented  a  third  paper,  of  which  we  could  not 
give  an  account  io  our  last  analysis,  because  the  report  coocemiDS 
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it  had  not  been  made.    It  treats  of  the  coroltte  of  this  family  of 
plants. 

In  this  last  memoir  the  author  shows  that  every  corolla  of  a 
syaaotherea  which  is  not  accompanied  by  stamina,  is  monstrous  or. 
deformed,  so  as  not  to  aSoii  any  character  for  the  definition  of  the 
family  or  tribe.  It  follows  from  this  that  the  semi-flowereta  of  the 
aemi-flosculous  plants,  and  those  of  the  radiated,  have  only  an 
apparent  analogy,  which  is  not  capable  of  undergoing  a  severe  exa- 
mination. 

He  assigns  to  the  corolla  of  the  synanthereee  three  principal  cha- 
racters, one  of  which  is  very  remarkable.  It  is  that  each  of  the 
five  petals,  of  which  he  supposes  the  corolla  competed,  b  furnished 
with  two  very  simple  nervcE,  which  run  along  its  edge  from  one  end 
to  the  other  on  each  side,  and  consequently  meet  at  the  bottom ; 
aitd  he  attachrs  to  thb  character  so  much  importance  that  he  pro- 
poses to  distinguish  the  family  by  the  name  of  neuramphipetalte. 
Mr.  Robert  Brown  has  described  this  structure  in  a  book  published 
at  London  in  1814.  But  M.  Cassini  had  pointed  it  out  befere  hini 
in  unequivocal  terms  in  the  second  of  the  memoirs  to  which  wei 
have  alluded. 

Combining  these  observations  on  the  corolla  with  those  which  ha 
had  before  made  on  the  style  and  stigma,  and  on  the  stamina,  the 
author  divides  the  family  of  the  synanthereie  into  17  natural  tribes, 
namely,  lactucece,  laliatiflorce  (which  be  admits  with  liesitatioa\ 
carduaceePy  xeranikemeis,  echimpiide^,  ardolidieSf  calendttlacees, 
JieUttntkete,  ambTOiiaceee,  anlhemidece,  inuleis,  astereee,  senecionetSy 
tussilagmax,  eupaloricB,  vfmomtB.  He  disposes  these  J  7  tribes,  not 
in  a  straight  line,  but  in  a  circular  series,  which  brings  the  vernoniee 
near  the  lactucete. 

An  unexpected  and  very  curious  result  of  this  interesting  memoir 
is,  that  by  the  inspection  of  a  single  floweret  we  can  almost  always 
determine  to  what  tribe  and  genus  the  species  which  has  produced 
it  belongs. 

It  is  to  be  wished  that  M.  Henri  Cassini  would  speedily  publish 
his  researches  on  the  ovarium  of  the  synantherete.  This  will  com- 
plete (he  most  profonnd  and  original  examination  to  which  this 
tamily  has  ever  been  subjected. 

M.  le  Baron  la  Peyrouse,  Professor  of  Botany  at  Thoulouse,  and  . 
Correspondent  of  the  Institute,  has  given  a  memoir  on  four  plants 
vt  the  Pyrenees  belonging  to  the  genus  oroims,  of  the  family  of 
papilionaceous  plants.  The  Grst  of  these  species  had  been  collected 
by  TournefoTt,  and  called  by  him  orol/us  pyrenaicus  latifolius  ner- 
vosus.  It  has  not  again  been  found  alive,  and  is  only  known  by 
Tournefbrt's  berbainum,  and  by  those  of  the  botanists  of  his  time. 
The  second,  engraved  by  Piukenet,  under  the  same  name,  but  very 
different,  lias  always  been  confounded  with  that  of  Tournefort.  It 
is  very  common  in  the  Pyrenees.  After  having  accurately  distin- 
guished Oiese  two  species  by  comparative  descriptions,  M.  dc  la 
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Bsyrouse  describes  two  otbera  quko  aew^  wfakh  be  fcund  in  dM 
game  ipoun^Ds. 

M.  Dcsvaux,  a  botanist  of  Pins,  hat  atitteavoiued -t»  subdiridc 
the  genera  of  plants  called  xeraslium  and  aremanaf  now  vay  numc* 
rous,  into  species.  It  U  chie^  in  the  greater  or  less  depth  of  tke  £vi> 
SODS  of  the  capsule,  in  the  frreater  of  less  dihtatioD  (^  Ae.  btica  of 
the  stamina,  and  ia  some  other  rds1(^|;ous  circumstancea,  that  ba 
thinks  be  haa  found  cbaracten  sufficieBt  t&  estabUab  tbe  ditiucai 
which  he  pn^Mses. 

Another  more  generdi  under^icg  of  the  same  boduuat  bad  Sta  its 
olject  the  large  class  of  cracifbrm  pbnts,  so  Femarkable  for  da 
unifonnity  of  its  structure,  and  for  the  great  uttiky  ai  nusy  of  its 
species.  In  the  division  of  silioilosa  he  has  ahrea^  establiihcd  IS 
new  genera.  - 

M  'Kuhnt,  a  IVnsaian  botanist,  has  ondertaken  a  new  cheuBea-> 
tion  of  giamins,  according  to  die  reoent  labaurs  of  Messrt.  d^ 
Beauvois  and  Uoberl  Brown.  He  makes  12  tribcaof  them,  each 
founded  on  s  great  many  charaeten,  such  as  the  Dumber  of  tho 
styles  and  stamina,  the  dispositioD  of  the  epillets,  the  number  of 
fluvers  of  each,  the  consistence  and  the  structure  of  the  gluoiM 
and  vagi  pie. 

It  is  easy  to  see  that  such  distributions  muat  be  studied  \a  thtt 
works  themselves,  and  that  the  most  copiow  analysis  would  only 
give  an  imperfect  noHon  of  them.  We  shall,  thwcfore,  wMf 
ourselves  with  having  pointed  them  out. 

It  has  long  been  supposed  by  cultivators  that  the  nei^bouibood 
of  the  burberry  is  injurious  to  wheat,  and  communioatcs,  or  at  least 
lavours,  that  species  of  disease  caUed  rust.  Philosqihcta  have  bean 
in  the  haliit  of  deriding  this  opinion  of  cultivators, 

M.  Yvard,  our  associate,  at  once  a  ftrcaer  and  phitqai^her,  has 
rather  chosen  to  determine  the  fact  by  experimeot  thui- to  embraoc 
blindly  the  one  or  the  other  opinion ;  ana  his  obscmtioni,  dmu^ 
not  yet  decisive,  rather  incline  him  to  the  opinion  hitherto  coosIt 
der^  as  a  prejudice.  Wheat  planted  sound  a  barberry  bush  was 
rusted,  while  the  rest  of  the  gTain  in  the  nine  enclosurerenuHned 
untouched ;  nor  could  M.  Vvard  fiad  any  other  cause  for  tiua^difiar*- 
ence  than  the  presence  of  the  suspected  plant. 

Unfortunately,  it  may  be  objected  that  wbde  districts- exist  with- 
out barberry,  which,  however,  are  not  exempt  frosa  this  disease. 

Another  troublesome  disease  of  corn  is  the  cockspnr  (ergotX  or 
that  long  and  pointed  production  which  often  comes  in  place  oif  the 
grain  of  rye,  and  other  qiecies  of  corii,  M.  DccaodoUe,  Profcssor 
at  Montpellier,  and  CtM-respoodent,  has  presented  to  the  Class  a 
memoir,  in  which  he  endeavours  to  prove  that  the  cocktpar  is  a 
fungus  of  the  genus  sclerotium,  which  assumes  nevly  the  iwm  of 
the  grain,  because  at  first  it  is  mouhkd  in  the  enveltme  of  tbc  grain. 
Its  substance  is  analt^ous  to  that  of  the  other  solerotiums.  lis 
growth,  like  that  of  all  the  fiingi,  b  favoured  by  humiditr.    It? 
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dkemtcBF  natnie  ts  more  similar  to  that  of  the  fiitigf  than  to  the 
seeds  of  com.  Its  smell,  likewise,  its -taste,  and  its  poisoDom  pro- 
perties, aj^vewitb  its  fungous  natare.  h  isknotm  tlut  bread  made 
from  birghKd  wheat  occnsions  serious  diwases;  among  others,  the 
dry  gatigrene,  so  well  known  in  Sologne,  is  ascribed  to  it.  M. 
Dfesndolle,  aware  of  the  importance  of  destroying  so  dangerous  a 
produnion,  or  at  least  of  diminishing  its  propagation,  conceives 
that  this  object  would  be.  aitaiaed  by  obli^ng  the  proprietors  io 
couDtries  subject  to  the  disease  to  furnish  annually  a  measure  agreed 
upon  which  should  be  burnt  upon  the  spot. 

This  skilful  botanist,  who  has  already  derived  io  much  advantage 
tiom  the  study  of  the  aberrations  of  ordinary  forms  to  elucidate  tlie 
theory  of  botany,  has  employed  biroselff  under  this  point  of  view, 
with  those  brilHatf't  monstrosities  called  double  flowers.  Theii 
production  is  usually  ascribed  to  the  transformation  of  stamina  into 
petals ;  but  M.  Decandolle  shows  that  the  transformation  or  multi- 
plication of  diSerent  other  parts  of  the  flower  may  equally  contri- 
bute to  it.  The  pistils,  for  example,  change  into  petals  in  certain 
varieties  of  anemooiea.  The  stamina  themselves  may  be  trensformed 
either  by  their  threads  or  their  antbersa-;  and  it  is  thus  that  aquilegjt 
furnishes  florists  with  two  sorts  of  double  flowers  quite  diSerent : 
and  as  these  two  ways  of  doubling  take  place  only  in  Bowers  which 
hare  two  kinds  of  petals  in  the  natural  state,  the  author  draws  from 
thence  a  new  proof  of  hb  assertion  that  the  petals  of  plants  are  not 
specious  organs,  but  only  a  certain  state  of  the  stamina.  He  points 
out  anotlier  kind  of  double  flower,  produced  by  the  organs  trans- 
forniDg  themselves,  not  into  plain  petals,  but  into  bundles  of 
petals.  This  happens  most  frequently  in  the  families  io  which  the 
corollaa  in  the  natural  state  show  marks  of. doubling,  as  in  the 
pinks.  He  next  examines  those  flowers  in  which  the  iteration  of 
the  organs  does  not  amount  to  a  complete  transformation,  but 
greatly  increases  the  bulk  of  certain  coloured  parts,  as  happens  in 
horlensia  and  guelder  rose  (viburnum  opalus].  Applying  to  these 
diSerent  metamorphoses  names  analogous  to  those  which  M.  Haiiy 
^ves  to  the  different  varieties  of  crystals,  he  brings  them,  notwith- 
standing their  af^rent  irregulanty,  under  certain  lavrs,  and  a 
precise  nomenclature. 

M.  de  Bcauvois,  wishing  to  prevent  the  fatal  accidents  so  often 
occasioned  by  the  ignorance  of  the  common  people  of  the  qualities 
of  difierent  fungi,  has  composed  a  manual  for  the  use  of  those  who 
are  fond  of  mushrooms,  in  which  he  describes,  in  a  language  intel- 
Imble  to  every  one,  the  species  of  this  plant  which  may  be  eaten 
without  danger,  and  points  out  the  necessary  precautions  even  with 
the  most  innocent  of  them  to  prevent  them  from  occasioning  any 
inconvenience ;  but  the  most  certain  rule  is  only  to  eat  mushrooms 
raised  in  beds,  and  not  to  eat  too  many  of  them. 

M.  de  Mirbel  has  published  the  Elements  of  Vegetable  Physio- 
logy and  of  Botany,  in  two  volumes,  with  a  volume  of  plates.  AH 
the  icnponant  facts  respecting  the  anatomy  of  plants,  their  func 
2c2 
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Jions,  th^r  produGtB,  apd  the  diference  in  the  *  structure  of  ibeir 
diSereot  parts,  is  explained  with  clearness,  and  elucidated  by  u. 
great  number  of  fine  figures,  drawn  by  the  author  himself  with  that 
skill  which  he  is  known  to  possess.  The  very  copious  botanical 
nomenclatwe  is  there  explained,  and  the  explanations  illustrated  1^ 
examples.  We  find,  likewise,  an  inteiestiog  history  of  the  science, 
And  of  those  who  have  most  advanced  it.  The  work  is  terminated 
by  tables  of  the  principal  systems,  and  particularly  by  a  new  expo- 
sition of  the  characters  of  the  natural  families  of  plants. 


Article  J^I. 


I.  Leclures, 

The  Summer  Course  of  Lectures  at  the  Theatre  of  Anatomy, 
Medicine,  &c.,  Blenheim-street,  Great  Marlborough-street,  will 
be^o  on  Monday,  June  S,  1816'.  Anatomy,  Physiology,  and 
Surgery  by  Mr.  Brookes,  daily  at  seven  in  the  morning,  Dissectioos 
as  usual.  Chemistry  and  Materia  Medica  daily  at  eight  in  the 
morning.  Theory  and  Practice  of  Physic  at  nine ;  with  examina- 
tions by  Dr,  Ager,  Fellow  of  the  Royal  College  of  Physicians,  &c. 
Tliree  courses  are  given  every  year,  each  occupying  nearly  fijur 
months.  Further  particulars  may  be  known  from  Mr.  Brookes  at 
the  Theatre,  or  Dr.  Ager,  69,  Margaret-street,  Cavendish-square. 

Pr,  Clutterbuck  will  begin  his  Summer  Course  of  Lectures  on 
the  Tlieory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry, 
early  in  June. 

II.  Care  of  Hydrophobia. 

Many  of  my  readers  are  probably  aware  that  bleeding  was  suc- 
ccsstully  employed  in  a  case  of  hydrophobia  in  India.  It  was  earned 
(if  we  recollect  right)  the  length  of  producing  syncope.  Professor 
Hufeland  has 'lately  announced  that  the  same  remedy  Jias  been 
tried  in  different  instances  in  Germany,  and  that  it  has  been  equally 
successful.     He  promises  to  publbh  some  of  the  cases. 

HI.  Extraordinary  Preservation  of  Animal  Lije  wilkoui  Food. 

The  followiug  very  extraordinary  fact  is  published  in  tlie  I^noKan 
Transactions,  vol.  xi.  p.  419,  on  the  authority  of  Thomas  Mantell, 
Esq.  A  hog  t^s  buried  in  its  stye  by  a  fall  of  part  of  the  chalk 
cliff  under  Dover  Castle,  Dec.  14,  1810.  On  the  23d  of  JVtay,  or 
160  days  after  the  accident,  Mr.  Mantell  was  told  that  some  of  the 
wotltmen  employed  in  removing  the  fallen  chalk  had  heard  the 
whining  of  a  pig.  He  encouraged  them,  in  consequence,  to  clear 
away  the  chalk  from  the  stye  under  the  direction  of  the  owner,  Mr. 
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Poole,  who  waf  pment.  He  was  soon  aiienvards  surprised  to  see 
the  pig  slive  estricated  from  its  confinement.  Its  figure  was  ex- 
tremely emaciated,  having  scarcely  any  muscles  discernible ;  and  its 
bristles  were  erect,  though  not  stifiT,  but  soft,  clean,  and  white.  The 
animal  was  lively,  walked  well,  and  took  food  eagerly.  At  the  time 
6i  the  accident  it  was  fat,  and  supposed  to  have  weighed  about 
160  lbs ;  but  it  now  weighed  only  40  lbs.  Mr.  Alantell  was  assured 
that  at  the  time  of  the  fall  there  was  neither  food  nor  water  In  th^ 
stye,  which  is  a  cave  about  six  feet  square,  dug  in  the  rock,  and 
boarded  in  the  frout ;  and  the  whole  was  covered  about  30  feet  deep 
in  the  iailen  chalk.  The  door  and  other  wood  in  front  of  the  stye 
had  been  much  nibbled,  and  the  sides  of  the  cave  were  veiy  smooth, 
having  apparently  been  constantly  Ucked  for  obtaining  the  moisture 
exuding  through  the  rock.  There  was  do  doubt  that  some  of  .the 
loose  chalk  in  front  bad  been  eaten ;  and  from  the  appearance  of 
the  excrement,  it  may  be  conjectured  that  it  bad  passed  more  thaa 
ODce  through  the  intestines. 

rV.  French  Academy  of  Science*, 

By  a  Royal  Edict,  dated  the  26th  of  March,  18l€,  the  First 
Class  of  the  French  Institute  resumes  the  name  of  the  Royal  Aca- 
demy of  Sciences.  It  preserves  the  organisation  and'distributioa 
in  sections  of  the  First  Class  of  the  Institute.  It  is  composed  as 
follows : 

Sect.  I.  Geomeirv, — MM.  }e  Cornt^  Xaplace,  le  Chertdier 
Legendre,  I^croix,  Biot,  Poinsot,  Ampere.  .    , 

Sect.  2.  Mechanics. — MM.  PerJer,  de  Prony,  le  Baron  San^, 
Molard,  Cauchy,  Breguel, 

Sect.  3.  Astronomy. — MM.  ^Messierj  Cassini,  Lefran^ais-La- 
lande,  Bouvard,  Burckhardt,  Arago. 

Sect.  4.  Geography  and  Navigatw/n.—'MM..  Buache,  Beau- 
temps-Beaupre,  Rossel. 

Sect,  5.  General  Physics. — MM.  Rocbon,  Charles,  Lefevre- 
Gineau,  Gray-Iiissac>  Potsson,  Girard. 

Sect.  6.  CA«7iw/ry.— MM.  le  Comte  Berthollet,  Vauquelin, 
Dt^veux,  le  Comte  Chaptal,  Thenard,  Thienard. 

Sea.  7,  Mineralogy. — MM.  Sage,  Haiiy,  DufaameV  Leiievre, 
le  ^aro^  Ramond,  Brogoiard. 

Sect.  8.  Botany. — MM.  de  Jussieu,  de  Lamarck,  Desfontaines, 
Jjabillardiere,  Paiissot-Beauvois,  Mirbel. 

Sect.  9.  Rural  Economy. —M^.'ieuiiti,  Tfaouin,  Huzard,£il- 
vestre,  Boec,  Yvart, 

SecL  10.  Anatomy  and  Zoology. — MM.  le  Conite  lMe€phie^ 
Rkhard,  Pinel,  le  Chevalier  (^ofiroy-^int-HiUiref  Ldtreillej 
Pumenil. 

Sect.  11.  Medicine  and  Surgery.— :MiA.  le  Chevalier  Portal, 
-  Te  Chevalier  Halle,  le  Chevalier  Peiietan,  le  Baron  Percy,  Ic  Baron 
Corrtsart,  IJesduUDps;  le  Cheialier  Delambre^  Peq>etual  SecreUiy 
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for  the  Mathematics  Scieoeeg;   le  Cfaeralier  Cwier,  Perpetual 
Secretary  for  the  Physical  Scirooca. 

V.  Fem^ntaiion. 

Gay-Luviac  conceivea  that  during  fennentatioD  sugar  is  con- 

Tcrted  into  nearly  equal  weights  of  alcohc^  and  cartxHiic  acid.     His 

reasoning  is  as  fallows :  sugar,  he  ccncrtTea,  is  comfused  .by  weight 

of  0-4  carbon  and  0-€  water,  or  of 

1  volunie  v^MMiT  of  carbon 
1  vi^ume  vapour  of  water 

«  of 1  volume  vapour  tA  carbon 

1  volume  (rf  hydrogrn 

4  volume  of  oxygen. 
AlcohoT  is  composed  of 

liet  u«  triple  all  the  elegants  of  augai  to  render  tbe  qvanli^  of 
hydrogen  the  same  in  both,  it  will  then  be 

5  volumes  n^iour  of  carbon 
3  volunes  of  bydrogen 

f  volumes  of  oxygen. . 
It  is  obvious  that  in  order  to  convert  sugar  into  aleoho]  we  must 
mthdraw 

1  volume  of  the  vapour  of  carbon 
1  volume  of  oxygen  gas, 
which^  by  combining,  form  I  volume  of  carbonic  acid.  If  wc  reduce 
these  volumes  to  weights,  we  find  that  100  parts  of  si^gar  are  ooq- 
verted  by  fermentation  into  51*34  alcohol  and  48'66  carbomc  acid- 
(See  Aonales  de  Chimie,  xcv.  317. 

•  VI.  ComposUion  ej  Gvai^  TragacaiUk. 
According  to  Bucholz,  gum  tragacanth  is  composed  of 

Gum if 

Jelly 4S 

100 
The  jelly  is  the  siAstance  whidt  maltes  tiasacanth  swell  when  it 
is  put  iuto  water.    The  gum  is  soluble  in  cold  watefi  hut  not  th« 
jelly }  but  the  jeHy  diftOlVes  io  boiliog  water,  aod  then  Icaes  tiie 
pn^ierty  of  gelatioiztni;.    ^ 

VII.  Method  x^  oltainiag  pure  Su^hale  ofMangq^iese. 

I  am  not  sure  that  fischu's  mode  of  obtaiDiag  this  salt  in  a  state- 

of  purUj  is  luwwu  to  Sdtirii  cMbHiU-    Op  U^t  ac«^i>t  %  ^l 


101«J  Sd^^  htttl^mee.  *        3»» 

aOrte  it  here  j  bwatiw  it  is  ttssy  and  hf  fit  tbe'cheapeat  node  witb 
wtoh  i  im  icquainted.  Tske  ftoe  put  of  green  niJphate  <4  iron 
and  four  parti  of  black  oxide  of  maDganese ;  reduce  both  to  powder, 
uid  mix  tbem  well  together.  Then  expose  the  mixture  to  a  red 
beat  in  a  crucible.  Tlie  dry  mass,  when  digested  in  water,  lets  a 
sulphate  of  manganese  dissolve  which  is  entirely  free  from  iron  and 
copper.  Care  must  be  taken  that  the  oxide  of  manganese  employed 
be  free  frcnn  lime }  otherwise  the  quantity  of  sulphate  of  manganese 
"obtained  will  be  small  in  proportion  to  the  quantity  of  that  eanh 
present. 

Vlll.  Native  CarlotuUe  of  SlTonViQii. 
SooM  time  ago  I  diaiolved  3  02.  400  gr.,  or  \MQ  gr.,  of  the 
native  carbonate  from  Stroutian,  in  Argylshire,  in  nitric  acid,  and 
•eparated  the  i^trate  of  strontiaii  by  crystallisation.  After  having 
MDBrated  three  or  four  di^reot  crops  of  crystab,  there  remained 
braind  a  mother  liquid,  from  which  J  could  procure  no  more  nitrate 
(tf  strootian,  either  bv  spontaneous  crystal  lization  or  evaporation. 
I  therefore  evaporated  the  whole  to  dryness^  and  digeated  the  dry 
mass  in  alcohol.  The  alcoholic  solution  being  filtered,  a  white 
powder  rematoed  00  the  filter,  nhibh  was  nitrate  of  stronfian.  On 
b^ng  dissolved  in  water,  and  evaporated,  it  yielded  cryslah  of  pure 
nitrate  of  strontian  to  the  very  last  dn^  The  alcoholic  s<dutioo 
ma  evaporated  to  dryn^s,  and  re-dissolved  in  water.  The  colour 
of  the  solution  was  yellowish  brown ;  but  the  tinge,  I  conceive,  wu 
owing  to  part  of  the  alcohol  having  been  altered  by  the  heat ;  for 
ammonia  threw  down  nothing  from  the  liquid,  nor  altered  its 
colour.  Carbonate  of  soda  threw  down  26  grains  of  carbonate  of 
lime;  but  the  liquid  remained  as  deeply  coloured  as  ever. 

It  appears  from  this  experiment  that  native  carbonate  of  strontian 
contains  a  portion  of  carbonate  of  lime,  either  mixed  or  in  txHnbi- 
natioD.  As  1840  grains  yielded  26  grains  of  carbonate  of  lime,  it 
follows  that  in  the  native  carbonate  of  strontian  there  is  contained 
r41-per  cent,  of  carbonate  of  lime.  During  the  evaporation  of  the 
alcotiolic  solution,  a  portion  of  it  was  accidentally  spilled,  by  a 
sudden  motion  of  the  sand>bath  on  which  it  was  evaporating. 
Hence  the  quantity  of  carbonate  of  lime  was  greater  than  I  found ; 
perhaps  it  amounts  nearly  to  two  per  cent.  Thus  it  appears  that 
native  carbonate  of  strontian  contains  as  much  carbonate  of  lime  as 
arragonite  does  of  carbonate  of  strontian. 

[X,  Weight  of  an  Atom  of  Strontian. 
The  weight  of  an  atom  of  strontian  which  I  gave  in  my  table 
{AiamU  of  Philosophy,  v6\.  ii.  p.  46),  bting  fojioded  on  expert- 
io«)ti  made  with  native  carbonate  of  strontian,  cannot  be  quite  ' 
correct.  I  thought  it,  therefore,  proper  to  make  an  experiment 
witli  artificial  carbonate,  which  I  kiiew  to  be  pure,  1  diasolved  600 
graiiia  of  nitrate  of  strontian  in  water,  and  precipitated  it  by  car- 
bonate of  soda.  The  precipitate,  after  beii^  well  washed  and  dried, 
wn^Kid  SOO-6  grun  of  carbwwte  of  itrontiaii.    100  gnuas  of  this 
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carboofite  were  diwolved  with  the  proper  precautiODB  in  sitric  acid.- 
Tbis  experimcDt  was  twice  repeated.  The  loss  of  weight  each  time ' 
was  29*!>  grains.     Therefore  carbooate  of  stroDtian  is  composed  of 

Carbonic  acid     29*9  or  1  atom 

StroDliaQ    70- 1  or  1 

100-0 
Hence  it  follows  that  an  atom  of  strontian  weighs  6-449.  I  con* ' 
slder  this  result  as  agreeing  sufficiently  with  Klaproth's  experiments. ' 
He  found  that  the  native  carbonate  lost  30  grains  when  dissolved  in 
an  add.  Now  as  this  mineral  cooEsins  a  mixture  of  carbonate  of 
lime,  it  ought  to  lose  more  weight  when  (dissolved  in  an  acid  than 
pure  carbonate  of  strontian ;  for  carbonate  of  lime  contains  43-2 
per  cent,  of  carbonic  acid.  If  we  suppose  my  esperiments  correct, -^ 
and  native  carbooate  of  strontian  to  contain  1-4  per  cent,  of  car- 
Innate  of  lime,  it  ought,  when  dusolved  in  an  acid,  to  lose  30-086  ' 
grains  in  weight.  Now  this  almost  agrees  with  the  experiment  of ' 
Klaproth.     T%e  difference  does  not  amount  to  -^  part. 

X.  Numler  of  Plants  known. 
According  to  Humboldt,  the  species  of  plants  at  present  known 
amount  to  44,000.     Of  these,  6,000  are  cryptogamous ;  the  re- 
maining 3S,000  have  flowers.     The  distribution  of  these  38,00(^ 
pfaanemgamous  plants  is,  according  to  Humboldt;  as  fbllovrs  :^ 

Europe    7,000 

' ,        Temperate  regions  of  Asia ]  ,S00 

Asia,  within  me  tropics  and  islands    4,500 

Africa 3,000 

Both  temperate  regions  of  America    4,000 

America  between  the  tropics 13,000 

^wHollJtDcJf  and  inlands  in  the  Pacific  .,     5,000 

38,000 
The  plants  described  by  the  Greeks,  Ilomans,  and  Arabians, 
scarcely  amounted  to  1,400.    (Humboldt's  Nora  Genera  et  Species 
Fjantarum,  I'rolegomena,  p.  1 1. 

XI.  rerdigris, 
Hitherto  verdigris  has  been  chiefly  manufactured  in  France ; 
but  a  manufectoiy  of  it  has  lately  been  established  at  Deptford,  near 
JLoodon.  I  had  the  ciirioeityto  examine  a  ponion  of^  this  verdi- 
gris, that  I  might  be  able  to  compare  it  with  the  French,  the 
composition  of  which  wa^  already  known  to  chemists  from  the  ex- . 
periments  of  Proust. 

'  100  grains  of  the  verdigris  beiog  digested  for  some  time  in 
about  a  pint  of  distilled  water,  the  whole  was  thrown  upon  a  filter. 
I  was  sui^rised  at  the  length  of  time  requisite  to  allow  the  liquid, 
portion  to  paa?  through  the  filter.  Af  least  a  fortnight  ebfsed  J)e|t««. 
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I  WM  able  in  tbis  uray  to  separate  completely  the  soluble  }art  of  the^ 
verdigris  from  the  insoluble.  The  insoluble  portion,  being  dried 
in  the  open  air,  weighed  54*3  grains?  of  course  45'7  grains  bad 
been  dissolved. 

The  solution  cop&Uted  entirely  of  acetate  of  cqiper,  and  wai.- 
composed  of  < 

Black  oxide  of  copper 20  * 

Acetic  acid    12-85  ; 

32-85  . 
Henoe  it  is  obvious  that  thb  portion  of  acetate  of  copper  in  the 
verdigris  was  combined  with  12'85  grains  of  water.  '    '.'         ' 

The  insoluble  portion,  which  weighed  54'3  grains,  consisted  ■ 
chiefly  of  subacetate  of  copper,  but  contained  likewise  some  car- ' 
bonate  of  copper.  This  carbonate  1  found  could  be  separated  from 
the  subacetate  by  means  of  diluted  fulpburic  acid;  for  the  carbonate' 
iimuch  more  soluble  in  this  acid  than  the  subacetate.  The  analysis 
made  in  this  way,  however,  cannot  entirely  be  depended  upon,  as'' 
it  somewhat  overrates  the  quantity  of  carbobaie  of  copper;  because 
the  whole  dissolved  in  the  sulphuric  acid  during  the  effervescence  is 
considered  as  carbonate,  though  part  of  it  probably  is  subacetate. 
My  analysis  gave  the  following  qoaotities : — 

Subacetate  of  copper    ..........',,.  t  23*36 

Carbonate  of  copper ; ..   12-10 

Water   18-84 

54-30 
By  dissolving  100  grains  of  Verdigris  in  water  by  means  of 
sulphuric  acid,  and  throwing  down  the  copper  from  the  solution  by 
a  cylinder  of  zinc,  I  obtained  38  grains  of  copper  very  nearly.  Mr.  - 
Benicke  informed  me  that  14,107  Jbs.  of  copper  were  converted  in 
his  manufactory  into  4I,S301bs.  of  verdigris.  H^nce  the  copper 
in  100  grains  of  verdigris  ought  to  be  only  33*72  lbs.  From  this 
it  is  obvious  tliat  the  verdigris  loses  weight  by  keeping.  The 
portion  which  I  examioed  had  sto<vl  for  some  time  wramed  up  in 
paper  in  my  laboratory,  and  probably  lost  a  portioD  of  its  weight 
before  I  examined-it;  so  that  the  quantity  of  water  which  I  found 
in  it,  though  considerable,  was  not  the  whole  which  it  had  con- 
tained when  originally  manufactured.  French  verdigris;  accord- 
isg  to  the  analysis  of  Proust,  contains 

Soluble  acetate  of  copper 56 

Intoiuble  subacetate ; . . . .  44 

100 
im.  lolile. 
This  is  a  mineral  which  was  first  formed  into  a  peculiar  species^ 
by.Werner.    .It  was  afieiwardf  described  by  Cordierin  the  Jpurgal 
jje  Physique  j  aad  Hnuy  gave  it  the  jiaxae.oi  diokroUif  b<c«tQ«.ib 
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eshibiM  one  bcioia  when  riew«d  by  r^ected  l%fa^  and  anoiher 
vrtteo  seen  hy  tmnmittfed  light.  Lucai>  in  the  second  Toluae  of 
hb  TaUsM  det  Eapaces  Minnales,  moposn  to  c^l  it  cordimte,  on 
the  ■itf^MiidoD  (which  is  ill  foundea)  that  Cofdier  wu  Ifae  disco- 
TCMT  of  it  Kuwten  gave  it  the  name  of  iditt,  horn  ha  vtokt 
ddoor-  Thts  miiienl  has  hitherto  been  found  oaij  hi  the  Uogdon  .* 
of  Granada,  in  Spain,  in  two  places.  I .  At  GraBatillo,  near  Nijar, 
diiteiniDatol  in  a  blue  clay  contamed  in  green-stone.  2.  At  tb« 
bay  of  St.  Pcdrc^  in  what  Cordier  describes  as  a  laTa. 

Its  colour  ii  violet-biue,  approaching  to  black.  Its  primitive 
form  ia  a  aix-aided  prism;  but  it  occurs  likewise  in  twelve>Hded 
prisms,  and  in  grains.  Fracture  aometimes  imperfectlj  foliat^ 
■omerinwf  impenectly  conchoidal.  Lustre,  vitreoat.  Sometimes 
opake';  sometimes  inmskcent  on  the  edges.  Spedfic  gravity  2-560. 
Before  the  blow-pipe  it  melts,  with  difficulty,  into  a  greyi^green 
ewunel. 

It  has  been  lately  analyzed  by  Gmelin,  who  found  its  coostituent* 
U  follows: — 

Silica 43*6 

Ahimioa 34-4 

MagDesJR     5-8  ' 

lime •  r . ,     1*7 

Chtide  of  iron ', IS-O 

Oxide  of  maogaoese 1*7 

101-2 
The  mineral  from  India  known  by  the  name  of  saphir  ifeau, 
whicl{  has  an  indigo-blue  colour,  and  the  specific  gravity  of  from 
2-555  to  2*670,  has  likewise  been  analyzed  by  Gmelia.     lie  found 
its  cmstituenta  as  follows : — 

8iHai 43-6 

AliuniuB 87*S 

Magnesia     ^. 0-7 

Ume 3*1 

Potash  ? I-fl 

Oxide  of  iron 4*5 

Oxide  of  manganese  Trace 

99-5 
li^om  this  analysis  it  seems  to  follow  that  the  saphir  d'ean  ia  a» 
)<£te. 

XIIL  Blue  Mitural  from  yesttoias. 

This  miaeTal  was  first  noticed  by  Breislak,  in  his  Voyages  dans  la 

Campanie.     Bruun  Neei^aard  considered  it  as  a  variety  of  hauyoc 

SQur.  de  Mines,  No.  125);  and  in  Lucas's  Tableau  des  E^paces 
m«ralH,  vol.  ii,  p.  226,  it  is  classed  under  the  species  hanyne. 
la  eelour  is  that  of  ultni-mariae>  vith  a  shade  of  grey.    Itt 
|Mwdu  baa  a  tight  Uuc  ctdoui. 
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It  occuii  in  platvs  about  two  Unas  id  thickne^  LostrC}  dull; 
sometimes  gliniinering.  Fracture,  even,  earthy.  Opake.  Semi- 
hard.    Does  not  scratch  glass.     Has  a  strong  clayey  taste. 

The  foUoning  table  exbibits  the  result  of  the  various  analyses  that 
have  been  made  of  the  Lazulire,  of  nltra-marine,  of  hauyne,  and  of 
the  blue  miuerd  from  Vesuvius.  .   . . 


Ldunlile. 

Darine. 

BhM  mi°e- 
ml   froa 
VuDTiai. 

•    Haa,«. 

«0 
14-5 

18-3 

Ti 

Trace 
S-0 

+ 

49-0 
11-0 

X-9 
16-0 

8-0 
Truce 

4-Q 

TfBce 

us 

~6 

i-5 

185 

6-4 

IM     . 
Tne« 
l-S 

■  ■Of 

l-0( 

Trac. 

18-0 

l3-« 
11-0 

iT« 

Trace 

■• 

i^r 

15-43  ■ 

IKM«irfJrM 

iBllihnrkaeid 

Salpharcted  byarogea  . 

1-1« 

ism 

Tnc* 

Touli 

]«1 

ftwr 

100 

94-3 

87 

96-SS 

From  the  preceding  analysis,  supposing  it  accuntte,  it  is  obvious 
that  the  blue  minend  Aona  Vesuvius  is  specifically  different  from 
luuyne.  Besides,  the  external  characters,  as  £ir  as  they  can,  be 
made  out  from  the  preceding  imperfect  description,  which  I  have 
translated  from  Leopold  Gmehn,  show  us  that  the  two  miDents  do 
not  resemUe  each  other. 

XIV.  Anhydrite  Ji-om  He/eld,  in  the  Harz. 
Stromeyer  has  lately  analyzed  an  anhydrite  from  llefeld,  in  the 
Harzj  and  found  its  eonstituents  as  follows  : — 

Lame 40-S73 

Sulphuric  acid 55-801 

CartJonic  aciJ 0087 

Oxide  of  iron , 0-254 

Silica ; 0-2S1 

Bitumen 0-040 

Water 2-914 

Common  salt Trace 

100-000 
■  KlarraA,  Muaca,  voL  L  p.  I»& 
i  CtawUn,  Schw^i^eT'i  Jauraal,  val.  ziv.  p.  331. 
1  GemcDtandDaaniiei,  Ann.  dc  Cbim.  Tof.tiil.  p.  BIT. 
^  Qndia,  Schweigser'i  JosmU,  toI.  iH.  p.  9S5, 
I  VaoftMlU,  JoKieMlwa.  No.cxn.  p.M& 
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Or  of        Anbydroas  sulphate  of  lime   ,..-....  85-877 

Hydrous  sulpliate  of  lime 13*400 

Orbonate  of  lime *. 0-19t4 

Oxide  of  iron 0-254 

Silica 0-231 

Bitumen - 0-040 

ComiDOB salt > Trace 

100-000 
.      .  XV.  Indurated  Carlnmate  qf  Magnesia. 

.  This  variety  of  native  magnesia,  as  the  species  has  been  impro- 
perly named,  was  first  obferved  by  Haussmana  at  Bctumgatten,  in 
Silesia.  It  was  at  first  takea  for  lithomarge.  Its  properties  are  at 
follows : — 

Tlie  colour  of  the  fresh  fracture  is  soow-wbite.     Pieces  that  have 
beeo  expoaed  to  the  weather  have  a  yellowish-white  colour,  passing 
iijto  ochre-yellow.  Fracture,  fine  granular,  uneven ;  bwe  and  there         , 
passing  into  splintery,  and  even.     Fragments  indeterminate,  and 
sharp  ed^d.    Lustre,  dull.    Does  not  acquire  any  lustre,  though         , 
scratched  with  the  nail.     Scarcely  translucent  on  the  edges.    Very 
difficultly  frangible,  and  difficult  to  reduce  to  powder.     Scratches         I 
fluor  spar  and  gla^,  and  gives  weak  spaH(S  with  steel.     Does  not 
adhere  to  the  tongue.     Specific  gravity  2'95. 

According  to  the  analysis  of  Stromeyer,  it  is  composed  of 

. '   .  Magnesia 47*65S4 

Carbonicacid    50-7648  I 

'  Oxide  of  manganese 0-21 17 

Water    1-3906 

lOO-OOOO 
Tlus  analysb  would  make  the  weight  of  an  atom  of  magnesia 
2'r>ei,  which  is  a  little  higher  than  the  weight  resulting  from  Ber^ 
zelius's  analysis  of  sulphate  of  magnesia. 


Article   XII. 

New  Fatents, 

WiLLiAH  Adamson,  St.  George's,  Hanover-squar^  London; 

for  a  principle  by  which  a  horizootal  wheel  may  be  so  moved  aboat 

its  axis  by  water  as  to  ^ve  it  a  power  considerably  greater  than  can 

be  obtained  by  the  application  of  water  to  a  wheel  in  any  other 

,   position.    Dee.  22,  1815., 

WiLLiAU  Plkmtv,  Newbiuy,  Berks,  iron-founder ,-  for  a  plougk  . 
or  agrtcultm^  implejueiK,  made  on'ae  improred  ptinciplt,  awwff"* 
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ing  a  two-fold  purpose,  to  that  land  may  be  both  pared  and  ploughed. 
JCJec.  22.  1815. 

John  Millington,  of  Duke-street,  Manchester-square,  en> 
gineer ;  for  certain  machiDery  to  be  moved  by  wind,  steam; 
manual  labour,  or  any  of  the  processes  now  employed  for  moTiog 
machinery;  by  means  of  which,  boats,  barges,  and  other  floating 
Tcssels,  may  be  propelled  or  moved  in  the  water.     Feb,  1,  1816. 

John  Budsem,  of  Dartford,  Kent,  paper-maker  j  for  a  pro- 
cess  for.  reducing  Tags  or  articles  composed  of  si)k,  lineu,  orcotton, 
after  they  have  been  used,  and  bringing  them  into  their  original 
state,  and  rendering  the  material  of  which  they  are  pomposed  fit 
to  be  re-manufactured,  and  again  applied  to  beneficial  and  useful 
purposes.     Feb.  3,  1816. 

John  Georgb  DatiKs,  of  Chapman-street,  Pentonville,  che- 
mist; for  a  method  of  expelling  the  molasses  of  syrup  out  of 
refined  sugars,  in  a  shorter  period  than  is  at  present  practised  with 
pipe-clay.     Feb.  3,  1816. 

William  Baynham,  of  London-road,  Surrey,  chemist;  for  a 
compo»tiou  for  making  leather  and  other  articles  water-proof. 
Feb.  20,  1816. 

JosBPH  Manton,  of  Davies-street,  Berkeley-square,  gun  maker; 
for  improvements  in  the  construction  and  use  of  certain  parts  of 
£re-arms,  and  also  of  the  shoeing  of  horses.     Feb.  29,  1816. 

Francis  Tchrel,  of  Long  Acre,  coachmaker;  for' a  wheel- 
guard.    March  2,  1816. 

Gborge  Frsderick  Mumtz,  of  Birmingham,  roller  oC metals; 
for  a  method  of  abating,  or  nearly  destroying  smoke,  and  of  ob* 
taining  a  valuable  [Koduct  therefrom.     March  2,  1816. 

John  Wood,  the  younger,  of  Bradford,  worsted  spinner,  and , 
Joshua  Wordswohth,  of  Leeds,  machine-maker ;  for  improve- 
ments in  machineries  applicable  to  spioning.    March  2,  1816. 

Br  TAN  DoNKiN,  of  Grangc-roao,  Bermondsey,  in  Surrey,  en- 
gineer; for  a  mean  or  method  of  effecting  certain  purposes  or  pro- 
cesses in  which  a  temperature  above  ihat  of  boiling  water  is  requisite 
or  desirable,  by  applying  the  temperature  requisite  or  desirable  in 
the  said  process  for  effecting  the  said  purposes  in  a  new  manner. 
March  2,  ISIG. 

John  Lbiob  Bradbuhy,  of  Gloucester,  gentleman;  for  im- 
provements in  the  machinery  for  spinning  ot  cotton,  flax,  wool, 
tow,  worsted,  or  any  other  fibrous  substance.     March  9,  1816. 

P.  F.  MoNTGOLFiBB,  of  Leicester- square,  Middlesex,  engineer, 
and  H.  D.  Datmu,  of  the  same  place,  gentleman ;  for  improve- 
ments in  a  machine,  which  acts  by  the  expansion  or  contraction  of 
air  heated  by  fire ;  and  which  machine  is  applicable  to  the  raising 
ef  water,  or  giving  motion  to  mills  or  other  machines.  March  14, 
1816. 

PiBBRB  Francois  Montoolfisr,  of  licicester-square,  eir- 
gineer;  for  improvements  on  the  machine  deoomiaated  BellUr 
Jij/drauHque,  or  Hydrmltc  Ram.    March  14,  1816. 
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WilLuk  Wz9r  ud  Daniel  Wbst,  btiA  of  Bomba;;  fin- 
certain  methods  of  produciof  sod  applying  power  and  nradon  to 
prewes  Kod  other  mechanieal  apparatus.     March  14,  lti\6. 

Jaheb  Dawson,  of  the  Strand,  Esq.;  for  new  or  improred 
means  of  producing  or  communicating  moticMi  in  or  unto  bodies, 
cither- wholly  on  in  part  surrounded  by  water  or  air,  or  any  or 
either  of  them,  by  the  re-uoion  of  suitable  apparatus  upon  xhi 
vatcr  or  air,  or  uptm  both  of  thetn.     March  14,   1816. 

Enoch  Tonkin,  of  the  Ctty-rond,  Middlesex ;  for  a  globd 
teflfectillg  stove  for  light  and  heal.    March  2(),  1616. 

John  Fitkin,  of  Old  street-road,  Shoredttch,  tniss  maker, 
William  Fitkin,  of  the  same  place,  truss  maker,  and  Joseph 
BABTONfOfLcKnhard-street,  gentleman;  foraoew  truss.  March 33, 
1816. 


Abticlb  XIII. 

Samtific  Books  in  hand,  or  m  the  Press, 

•  Mr.  Donovan  has  now  in  the  Press  an  Easar  on  the  Origin,  Pro^ 
msa,  and  present  State  of  GalvaniBm.  It  is  divided  into  three  partst 
llie  first  part  contains  a  sketch  of  the  History  of  Galvamsm,  divided 
ioto  four  periods;  the  second,  investi||adong  cxperioieBtal  and  specu- 
lative of  the  principal  hypotheses  ;  viz.  of  those  of  Volta,  Fahroni^ 
and  of  the  British  Pnilosopners ;  of  the  hypothesis  of  electro-chemical 
affinity,  as  m^ntoined  by  Davy  and'  Berzeiios  ;  and  of  the  identity  of 
the  agent  in  galvai)io  and  electric  ^enomen&  llie  third  part  con^ 
taiuB  a  Btatemeat  of  a  asw  Theory  of  GatranHtn  ;  obi  is  divided  into 
two  clnpters. 

In  tius  theory,  t£e  agencf  a£  ant  electric  or  a  galvanic  fluid  is  not 
adniitted ;  tfaa  phanomena  are  concejyed  to  be  expKcable  by  tbe  mere 
uperatioD  of  chemical  affisity* 

Mr.  Holmes  is  about  to  publish  a  Traatise  on  the  Coal-Miues  of 
Durham  and  Northumberland,  containing  Accounts  of  the  different 
&tal  Explosions  which  have  taken  place  within  the  last  twenty  ^cars, 
and  the  means  proposed  for  their  remedy ;  illustrated  by  Plates  ot 
Safety  Lamps,  &c 

Mr,  Weyland's  Wort  on  the  Principles  of  Population  and  Pro- 
duction, as  they  are  affected  by  the  Progress  of  Society,  is  just  reedy 
fiir  publication. 

Tbia  Life  of  the  Venerable  Antiquarian  WlUiam  Hutton,  including 
«  HlMorr  of  his  Family,  and  a  particidar  Account  of  the  Riots  at 
Biniiiugtwm  in  1791,  is  about  to  be  published  under  the  Auspicas  of 
hisdaaebter. 

'Mr.PybuG  has  just  ready  for  Publication  a  French  Grammar,  o4 
an  entirely  new  Principle ;  by  which  the  Language  may  be  acquired 
or  taueht  in  an  easy  and  expeditious  manner. 

A  Translation  from  the  original  German,  of  Professor  Moi^nstem'l 
Tour  in  1809,  1810,  through  p^  of  Switzerland,  Italy,  Naples,  &<;., 
with  Additions,  is  in  the  Press.' 
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REMARKS. 

Hiird  Mi»dK,~^\.  Breeze  i' lnMhinF.  93.  Tlw  ume.  33.  About  lun-wt,  ■ 
borlj  of  ihallan  Qimiilailrafiu,  wilh  on  abrupt  boundsn'  forward,  mdrmDced  from 
tbc  E.  84.  Clond]' :  hnttt.  H.  The  Mine.  SS.  The  nme,  ST.  The  suae. 
88.  BtMze  ilrouer,  luibleadj' :  pimitliif.  £9.  Bivrie :  Cvmitiu  paulog  to  oina- 
(Mfr^B>,  which  deKr«d  ofi'  at  olglit,  le«Ting  a  litlle  Cirru  above.  30.  a.  m.  Cloce 
CbniBiDifrafiiff  reMinbling  drapery,  ai  frequrnt  in  cold  apriiiR  weather :  p.  n.  nsre 
opes  iky,  31.  a.  m.  Larp^  Cmnaff  :  wiod^.  E.  gentle  i  the  Innp.  wai  45°  at 
ten,  n.  m. :  the  roadi  are  now  duat;  to  an  eitrane  :  Cbmi  paning  (o  Cteeitratw 

'  Famik  Wimth,-^\.  f(iaT  tt'osl  t  Mindiine :  Cirri,  wilh  haie  above.  8.  Cirro^ 
tfi'dtw,  WTlh  dmu:  breeze  much' stronger.  3.  Windyi  hoar  froal:  Ciirai. 
4.  Hoar  froal:  lunshine :  Cimu,  with  Cinntiiiit:  drains  enjit  an  ofloMtTe  gas. 
<ThisJi  a  terycoDiinan'  circnmitance  after  long  lettted  weather,  before  a  changr, 
■uid  depends  onqneatinnably  in  grrat  mf  uure  on  a  renewed  electrical  actiiAi  ua 
the  general  Borface.)  5.  Wbttefroat:  miaty  fromtbeN.:  the  wind  N.  E. :  iMi- 
shine  :  at  night  a  Inoar  halo  of  the  larval  diajneter  :  Cirraitralut.  6.  a,  m,  Tbs 
higher  Blmospbere  filling :  O'rrui,  Ciftonimtif,  &c. :  wind  N.:  a  amart  breraci 
then  S.W.:  wind  and  raiD  in  the  oighl.  7.  a.m.  Dripping:  ateet:  clond;  : 
windy  :  Cnmuli>itriti,  aiicceeded  by  iniDCroui  NamM,  iirUing  fall  afaawera  of  large 
opake  hail,  followed  by  rain:  Ibree  dialiDCt  pcali  of  Ihander,  p.ni,:  one  H,, 
another  B.,  and  athird  near  alhand,  with  lightning.  8.  Cloody;  windy,  9.  Windy 
at  N.i  and  more  lo  in  the  nifhl,  acvniingly  From  the  weilwatd:  ralii.  10.  Ciniii- 
toitrahui  aomc  dripping:  rain  by  night.  11.  a.  m.  Obscurity  early,  wilh  Cfrr»- 
sMUia  beneath  to  S. :  rain  and  wind  chiefly  from  the  N.  E. :  p.  m.  noderate 
weather.  18:  Sky  asyealerday,  but  the  CirmXrafut  to  N.  E.:  rain  at  mid -day. 
Inthenl^t  a  gale  from  N.W.,  wilh  anew  for  two  honn  IS.  a.m.  The  high 
gr»aad  to  the  W.  and  N,W.  >a  white  with  anow  :  with  na  uiine  renalos.  .14.  White 
froat  (eljthi,  >.m.),  yet  clond y  oierhEOd,  and  a.  group  far  ID  the  N.,  in  which  were 
Ni«M  1  in  an  hour*!  time  Ihig  group  reached  na,  nnd  we  had  ahowen  qf  heavy 
panalaranow  by  intervala.  15.  Clear  morning :  dew  :  fair,  thouf^h  with  Nhiiii 
In  alghl:  very  high  tidea,  and  ainch  water  onl  tu'tfae  naiahes.  16.  A  moderate 
sale  at  S.  and  S.  W.  i  aome  rain  by  night.  IT.  a.m.  Cloud;  t  CRlo ;  nild. 
IS.  Cunmbu,  Cirm:  aonihine,  with  cool  brcexe, 

RESULTS. 
^'         Winda  for  the  moat  part  Eaitcrly,  non-electric,  keen,  aad  dicing. 

Baremeter:  Greateu  height 80^87  incbea. 

Leajt  , S8-95 

Mean  of  the  period    BQ-ISS 

Ifiermoineler :  Greatest  height 59° 

Least 84 

Mean  of  the  period 39'S6   . 

Wran  of  De  Lnc'i  Hygrometer  at  9  a.m. 60° 

Rain 1-36  inch. 

Tbe  lacan  lemprrntnre  of  ihia  period  ia  foil  So  lower  than  tbnt  nf  the  correii 
fiottdiag  portion  of  1815.  II  hai  accordingly  preiented  a  atriking  contrast  to  the 
LUtCT  in  its  effects  on  the  vegetable  kingdom  j  not  a  single  day  having  occurred  lit 
It  of  that  which  ctiltivalDrseniphalically  denoiuiiiale  "  growing  weather,"  when  a 
/  mfiiit  air  cii.(iperales  with  a  rising  temperature  (perhaps  alio  with  an  abundant 
eleciriciiy)  lo  stlmoiaie  vegetable  life,  and  make  wa;  for  the  unfolding  of  Its 

TarmuMt  Fonrlli  JfwiM,  S3,  1810.  U  UOWABIX  • 
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Article  I. 

Biographicttl  Sketch  of  Alexander  pfitsoTt. 
(CMchidedftim  p.  Ma.) 

vVE  now  approach  that  era  of  our  author's  life  in  which  we 
behold  him  emergiog  from  the  vale  of  obscurity,  and  attaining  that 
enviable  distinction  in  the  republic  of  science  and  letters  which  it 
is  the  lot  of  but  few  to  enjoy. 

Mr.  Samuel  F.  Bradford,  bookseller,  of  Philadelphia,  being 
about  to  publbh  an  improved  edition  of  Rees's'  Mew  Cyclopsedta, 
Mr.  Wilson  was  introduced  to  him  as  one  qualified  to  superintend 
the  work ;  and  was  engaged,  at  a  liberal  salary,  as  assistant  editor, 
'  .tiot  long  after  this  engagement  he  unfolded  hfs  mind  to  Mr. 
Bradford  on  the  subject  of  an  American  Ornithology,  aad  exhibited 
such  evidence  of  his  talents  fdr  a  publication  of  that  nature,  that 
Mr.  Bradford  promptly  agreed  to  become  the  publisher,  and  to 
furnish  the  requisite  fiinds;  and  now  for  the  first  time  Mr.  Wilson 
found  those  obstruction*  removed  which  had  opposed  his  favourite 
enteiprise. 

All  things  being  thus  happily  arranged,  he  applied  himself  to  his 
varied  and  extensive  duties  with  a  diligence  which  scarcely  admitted 
repose;  until  finding  his  health  much  impaired  thereby,  he  was 
induced  to  seek  the  benefits  of  relasation  in  a  pedestrian  excursioa 
dirough  a  part  of  Pennsylvania,  which  afforded  him  a  favourable 
opportunity  of  procuring  specimens  of  birds,  and  some  additional 
inrormatioa  relatiu^  to  them  of  which  he  was  very  desirous  to  bt 
possessed. 

This  jaunt  was  made  in  the  month  of  August,  I8O7 ;  and  oa 
the  retumof  Mr.  Wilsoa be  engaged  in  his  avocatioiu  witbreoewei 
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ardour,  devoting  every  moment  wlilch  could  be  spared  from  h» 

editorial  duties  to  his  great  work. 

At  length,  in  the  month  of  September,  I  SOS,  the  first  rolume  of 

the  American  Ornithology  made  its  appearance.  From  the  date  of 
the  uraagement  with  the  publisher,  a  prospectus  had  been  issued, 
wherein  the  nature  and  intended  execution  of  the  work  were  speci- 
fied. But  yet  DO  one  appeared  to  eDtertain  an  adequate  idea  of  the 
elegant  treat  which  was  about  to  be  afforded  to  the  lovers  of  the  arts 
and  of  useful  literature.  And  when  the  superb  volume  was  pre- 
sented to  the  public,  their  delight  was  only  equalled  by  their  asto- 
sishment  that  our  country,  as  yet  in  ils  in^ncy,  should  produce  an 
original  work  in  science  tliat  could  vie,  in  its  essentials,  with  the. 
proudest  productions  of  a  similar  nature  of  the  European  world. 

In  the  latter  part  of  September  Mr.  Wilson  set  out  on  a  journey 
to  the  eastward,  to  enhibit  bis  book  and  procure  subscribers.  He 
travelled  as  far  as  the  district  of  Maine,  and  returned  through  Ver^ 
mont,  by  the  way  of  Albany,  to  Philadelphia,     From  a  letter  to  a 

.  friend,  dated  Boston,  Oct.  10,  1808,  we  have  made  the  following 
extract  :— 

"  I  have  purposely  avoided  saying  any  tliiageither  good  or  bad  on 
the  encouragement  I  have  met  with.  I  shall  only  say  that,  among- 
the  many  thousands  who  have  examined  my  book,  and  among  these 
were  men  of  the  first  character  for  taste  and  literature,  I  have 
beard  nothing  but  expressions  of  the  highest  admiration  and  esteem. 
If  I  have  been  mistaken  in  publishing  a  work  too  good  for  the 
eoDDtry,  it  is  a  fault  not  Itkely  to  be  soon  repeated,  and  will  pretty 
severely  cwrect  itself.  But  whatever  may  be  the  result  of  these 
matters,  I  shall  not  sit  down  with  folded  hands  whilst  any  thing  can 
be  done  to  carry  my  point ;  since  God  helps  them  who  help  them- 
■elves,  lam  fi^ning  correspondents  in  every  cornerof  these  northern 
regions,  like  so  many  [uquets  and  outposts,  so  that  scarcely  a  wren 
or  ixt  shall  be  able  to  pass  along,  from  York  to  Canada,  but  1  shaK 
get  intelligence  of  it." 

Frcmj  several  individuals,  in  this  journey,  Mr.  Wilson  ezpe- 
ricQced  the  most  polite  and  encouraging  atteuiions ;  but  from 
ethers,  and  those  too  from  whom  most  was  eiipected,  he  met  a 
recepriott  of  an  opposite  nature,  the  rudeness  of  which  we  should 
hesitate  to  record  if  the  facts  were  not  supported  by  his  own  de- 
claration. From  his  private  journal  ne  have  taken  tiie  following 
Mtratits  :-^ 

"  Arrived  at ;  wailed  on  Dr. ,  principal  tA  the 

Kminaiy.  It  was  near  dusk  before  I  could  see  him  ;  and  our  con- 
wrsation,  which  was  held  on  the  steps  leading  to  his  house,  occupied 
about  five  minutes.  He  considered  the  volume  too  expensive  for 
vof  class  of  readers  about  this  town.  He  behaved  with  cold  in- 
dtverence — turned  over  a  few  leaves  without  any  ^e^iog  interest ; 
and  said,  that  as  far  as  he  could  see  (it  was  nearly  dark}  it  looked 
well— returned  the  volume,  and  we  parted.  If,  as  principal  of  this 
wllcge,  tbisHteraiy  luminary  sbed  no  more  cheering  influeDCe  over 
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tbe  exertions  of  his  pupils  than  he  did  oq  the  author  of  Americsn, 
Ornithology,  I  don't  nnuch  wonder  that  storms  aad , tempests  should 
desolate  this  seminary,  and  damp  the  energies  of  its  inhabitants." 

"  Arrived  at • .     Called  on  the  Governor  at  the  HealtK 

Office;  there  were  several  Gentlemen  in  company.  He  turned  over  a  - 
few  leaves  very  carelessly,  aiked  some  trifling  questions,  and  then 
threw  the  book  down,  saying — "  I  don't  intend  to  give  an  hundred 
and  twenty  dollars  for  the  knowledge  of  birds ! "  Taking  up  a 
newspaper  he  began  to  read.  I  lift«l  the  book,  and,  without  say- 
ing a  word,  walked  off  with  a  smile  of  contempt  for  this  very  polite 
and  very  learned  Governor.  If  science  depended  on  such  animals 
u  these,  the  very  name  would  long  ere  now  have  been  extinct. 

"  The  City  Recorder  declared  that  he  never  read  or  bought  books 
on  animals,  fishes,  plants,  or  birds — he  saw  no  me  in  them  I  -Yet 
this  same  reptile  could  not  abstain  from  acknowled^ng  the  beauty 
of  jhe  plates  of  my  Ornithology." 

ir\lr.  Wilson  had  been  treated  with  disrespect  by  the  vulgar  ot 
illiterate,  he  would  have  imputed  it  to  the  right  cause — a  want  of 
breeding.  Or  if  he  had  been  soliciting  encouragement  to  a  work 
of  which  he  was  not  enabled  to  atford  a  specimen,  whereby  its  cha- 
lacter  could  be  estimated,  there  might  be  some  palliation  of  con- 
duct, which,  placed  in  the  most  favourable  point  of  view,  must  still 
bear  the  epithet  uncivil.  But  the  author  of  American  Ornithology 
addressed  himself  to  persons  of  rank  and  of  learning.  He  modeiitly 
asked  support  equal  to  hia  merits ;  he  claimed  that  deference  whicb 
is  ever  due  to  the  gentleman ;  and,  to  prove  himself  no  pretender  or 
impostor,  he  exhibited  his  Diploma  regiiim  signo  majori  consig- 
ntUum,  the  unquestionable  credentials  of  Science  herself. 

Mr,  Wilson,  after  tarrying  at  home  a  few  daj-s,  departed  to  the 
■outhward,  visiting  every  city  and  town  of  importance,  as  far  a9 
Savannah,  in  tlie  state  of  Georgia.  This  journey  being  performed 
in  the  winter,  and  alone,  was  of.  course  not  attended^with  many 
travelling  comforts ;  and,  to  avoid  the  inconveniences  of  a  return 
by  land,  he  embarked  in  a  vessel,  and  arrived  at  New  York  in  the  . 
month  of  March,  1 809.  This  was  rather  an  unproductive  tour, 
but  few  subscriptions  being  obtained. 

Of  the  first  volume  of  the  Ornithology  only  200  copies  had  been 
printed.     But  it  was  now  thought  expedient  to  strike  off  a  new     ' 
edition  of  300  more,  as  the  increasiug  approbation  of  the  public 
warranted  the  eiipectatlon  of  corresponding  support. 

The  second  volume  was  published  in  January,  ItJlO;  and  our 
'  indefatigable  ornithologist  set  out  for  Pittsburg,  the  latter  part  of 
Uie  same  month,  on  his  route  to  New  Orleans.  After  conferring 
with  his  friends  on  the  most  eligible  mode  of  descending  the  Ohio, 
lie  resolved,  contrary  to  their  dissuasions,  on  venturing  in  a  skiff  by 
himself;  this  mode,  with  all  its  inconveniences,  being  considered 
as  best  suited  to  his  funds,  and  as  most  favourable  to  his  researches. 
Accordingly,  on  Feb.  24,  he  embarked  in  his  little  boat,  and  bade 
adieu  to  Pitlsbuig.  After  a  variety  of  adventures  he  arrived  in 
2  B  2 
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safety  at  Louisnlle,  being  upwards  of  700  miles  from  the  place  al 
bis  departure.  Here  he  disposed  of  his  skiff,  and  then  set  out  ott 
foot  for  Lesington,  72  miles  further.  At  this  last  place  he  pur- 
diased  a  horse ;  aod  being  prepared  for  the  long  and  disagreeable 
route  which  lay  before  him,  he  resolutely  explored  his  way  alone, 
and  safely  reached  the  town  of  Natchez  on  May  I/,  being  a  dis- 
tance of  678  miles  from  Lexington.  In  his  journal  he  says — <*  Hiis 
journey,  479  miles  from  Nashville,  1  have  performed  alone,  through 
difficulties  that  those  who  have  never  passed  the  road  ccHild  not 
have  a  conception  of."  We  may  readily  suppose  that  he  had  not 
only  difficulties  to  encounter,  encumbered  as  he  necessarily  was  with 
his  shooting  apparatus  and  increasing  baggage,  but  also  dangers,  in 

.journeying  through  a  frightful  wiidemeBs,  where  almost  impene- 
trable cane-swamps  and  morasses  present  obstacles  to  the  progress 
of  the  traveller  which  require  all  his  resolution  and  activity  to 
overcome.  Added  to  which,  he  had  a  severe  attack  of  the  dysentery, 
when  far  remote  from  any  situation  which  could  be  productive  of 
eithe/  comfort  or  relief;  and  he  was  under  the  painful  necessity  of 
trudging  on,  debilitated  and  dispirfted  with  a  disease  which  threat- 
ened to  put  a.  period  to  his  existence.  An  Indian,  having  been  made 
acquainted  with  his  situation,  recommended  the  eating  of  straw- 
berries, which  were  then  fully  ripe,  and  in  great  abundance.  On 
this  delightful  fruit,  and  newly  laid  eggs,  taken  raw,  he  wholly 
lived  for  several  days ;  and  he  attributed  his  restoration  to  health  to 
these  simple  remedies. 

Previously  to  entering  the  wilderness,  Mr.  Wilson  had  the  melan- 
dioly  satisfaction  of  shedding  tears  of  sorrow  at  the  grave  of  his 
friend,  the  amiable  and  intrepid  Governor  Lewis ;  who,  distracted 
by  base  imputations  and  cruel  neglect,  closed  his  honourable  ana 
useful  life  by  an  inglorious  act  of  suicide,  in  the  cabin  of  a  settler 
named  Grinder,  and  was  buried  close  by  the  common  path,  with 
nothing  but  a  few  loose  raits  throvm  over  his  grave. 

On  June  6,  our  traveller  reached  New  Orleans,  distant  from 
Natchez  252  miles.  As  the  sickly  season  was  fast  approaching,  it 
was  deemed  advisable  not  to  tarry  long  in  this  place;  and  his  a^in 
being  despatched,  he  look  passage  in  a  ship  bound  to  New  York,  at 
tvhich  place  he  ariived  on  July  SO,  and  soon  readied  Philadelphia, 
enriched  with  a  copious  stock  of  materials  for  his  work,  including 
several  beautiful  and  hitherto  unknown  hirdi. 

In  the  newly  settled  country  through  which  Mr.  Wilson  had  to 
pass  ill  his  last  journey,  it  was  reasonable  not  to  espect  much 
encouragement  in  the  way  of  subscriptions.  Yet  he  was  honoured 
with  the  names  of  many  respectable  individuals,  and  received  not 
only  civilities,  but  also  kind  treatment.  Prom  his  journal  and 
letters  we  might  select  many  passages  of  much  interest  to  the 
reader;  but  the  limits  allotted  to  this  memoir  will  not  admit  of 
copiousness  of  detail,  and  we  shall  content  ourselves  with  two  or 
three  extracts. 
"  In  Hanover,  PenHsylvauta,   a;  certmn  Judge  H.  took  upon 
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hiinself  to  say  that  such  a  book- aa,  mine  ought  not  to  be  encou- 
nged,  as  it  nas  not  wUhin ,  iha  reach  of  the  commonalily,  and 
therefore  inconsistent  with  our : republican  institutions!  By  the 
same  mode  of  reasoning,  which  I  did  not  dispute,  I  undertook  to 
prove  him  a  greater  cu^rit  than  myself,  in  erecting  a  large,  elegan^ 
three-story  brick  house,  so  much  beyond  the  reach  of  the  amvmott- 
alily,  as  he  called  them,  and  consequently  grossly  contrary  to  our 
republican  institutions.  I  harangued,  this  SDlomon  of  the  Bench 
more  seriously  afterwards,  pointing  out  to  him  the  great  influence 
of  science  on  a  young  nation  like  ours,  and  particularly  the  science 
of  natural  history,  till  he  began  to  show  such  symptoms  of  intelUct 
as  to  seem  ashamed  of  what  he  had  said." 

*'  March  23. — 1  bade  adieu  to  Louisville,  to  which  place  I  had 
four  letters  of  recommeiidation,  and  was  taught  to  expect  much  of 
every  th log  there;  but  neitlier  received  one  act  of  civility  from 
those  to  wliom  1  was  recommended.  One  subscriber,  nor  one  new 
liird,  though  I  delivered  my  letters,  ransacked  the  woods  repeatedly,  ' 
and  visited  all  the  characters  likely  to  subscribe.  Scieoce  or  lite- 
rature has  not  oae  friend  in  this  place." 

April  25. — Breakfasted  at  Walton's,  13  miles  from  Nashville. 
This  place  is  a  fine  rich  hollow,  watered  by  a  charming  clear  creek, 
that  never  fails.  Went  up  to  Madison's  Lick,  where  I  shot  three 
paroquets  and  some  small  birds. 

April  26. — Set  out  early,  the  hospitable  landlord,  Isaac  Walton, 
refusing  to  take  any  thing  for  my  fare,  or  that  of  my  horse,  saying, 
"  You  seem  to  he  travelling  for  ike  good  of  the  world,  ftndlcaanott 
I  will  not,  charge  you  any  thine.  Whenever  yon.  come  this  wag^ 
call  and  stay  with  me,  you  shall  be  welcome!  This  is  the  first 
instance  of  such  hospitality  which  I  have  met  with  in  the  United 
States." 

"  Wednesday,  May  25. — Ijeft  Natchez,  after  procuring  12 
subscribers ;  and,  having  received  a  kind  letter  of  invitation  from 
Wm.  Dunbar,  Esq.,  I  availed  myself  of  his  goodness,  and  rode  nine 
milfis  along  the  usual  road  to  his  house,  where,  though  confined  to 
his  bed  by  a  severe  indisposition,  I  was  received  with  great  hospi- 
tality and  kindness;  had  a  neat  bed-room  assigned  me,  and  was 
requested  to  consider  myself  as  at  home  during  the  time  J  should 
find  it  convenient  to  stay  in  exploring  that  part  of  the  country." 

The  letter  above  mentioned,  which  is  now  before  ws,  is  worthy 
of  transcription  ;-!- 

«  Sir,  Forest,  May  20,  1810. 

"  It  is  very  unfortunate  that  1  should  be  so  much  indisposed  as  to 
be  confined  to  my  bed-room  ;  nevertheless,  I  cannot  give  up  the 
idea  of  having  the  pleasure  oi  seeing  you  as  soon  as  you  find  it 
COBvenient.  The  perusal  of  your  first  volume  of  Omithok^,  lent 
me  by  General  Wilkinson,  has  produced  in  me  a  very  great  desire 
of  making  your  acquaintance. 

'f  1  MDderstand  frojB  my  boy  that  you  pr<^se  going  io  a  few  dtjr» 
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to  New  OHeaiu,  where  you  nill  see  some  small  cabinets  of  natund 
hsiory  that  may  interest  you.  But  as  I  presume  it  is  your  intentkm 
to  prosecute  your  inquiries  into  the  interior  of  our  country,  this 
cannot  be  done  better  thau  from  my  bouse  as  your  head  quarters, 
■ivbeR  every  thin;;  will  be  made  convenient  to  your  wishes,  My 
house  stands  literally  in  the  forest,  and  your  beautiful  (uioJes,  with 
Mher  elegant  birds,  are  our  court-yard  companions. 

"  The  bearer  auends  you  with  a  couple  of  horses,  on  the  suppo- 
•ilioD  that  It  may  be  convenient  fof  you  to  visit  us  to-day ;  otherwise 
ht  will  wait  upon  you  any  other  day  that  you  shall  apptnnt, 
"  1  am  respectfully,  &c. 

"  William  Dcnbae." 

This  excellent  Gentleman,  whose  hospitality  was  thus  promptly 
ncited,  has  since  paid  the  debt  of  nature ;  and  his  grateful  guest 
fondly  cherished  to  the  last  hour  of  his  existence  the  remembrance 
of  those  ha(^y  moments  which  were  passed  in  hia  society,  and  that 
of  his  amiable  and  accomplished  family. 

In  September,  1812,  Mr.  Wilson  set  off  to  the  eastward,  to 
Ttstt  his  subscribers.  In  a  letter  to  the  editor  he  writes, — "  I  coasted 
along  the  Connecdeut  river  to  a  place  called  Haverhill,  ten  miles 
irom  the  foot  of  Moose-hillock,  one  of  the  highest  of  the  White 
Mountains  of  New  Hampshire.  I  spent  the  greater  part  pf  a  day 
in  ascending  to  the  peak  of  one  of  these  majestic  mouatains, 
whence  1  had  the  most  sublime  and  astonishing  view  that  was  ever 
aflbrded  me.  One  immensity  of  forest  lay  below,  extended  on  all 
sides  to  the  furthest  verge  of  the  horizon ;  while  the  only  prominent 
objects  were  the  columns  of  smoke  from  burning  woods,  that  rose 
from  various  parts  of  the  earth  beneath  to  the  heavens ;  for  the  day 
was  beautiful  and  serene." 

This  excursion  was  succeeded  by  rather  an  unpleasant  occur- 
rence. The  good  people  of  Haverhdl  perceiving  a  stranger  among 
them  of  very  inquisitive  habits,  -and  who  evinced  great  zeal  in  ex- 
plmiog  the  country,  sagaciously  concluded  that  he  was  a  spy  from 
Canada,  employed  in  taking  sketches  of  the  place,  to  iacilitate  the 
invasion  of  the  enemy.  Under  these  impressions  it  was  thought 
conducive  to  the  public  safety  that  Mr,  Wilson  should  be  appre- 
hended ;  and  he  was  accordingly  taken  into  the  custody  of  a  magis- 
trate, who,  on  being  made  acquainted  with  his  character,  and_  the 
nature  of  his  visit,  politely  dismissed  him,  with  many  apologies  for 
the  mistake. 

The  publication  of  the  Ornithology  now  progressed  as  rapidly  ai 
a  due  regard  to  correctness  and  elegance  would  permit  In  order 
to  become  better  acquainted  with  the  feathered  tribes,  and  to  ob- 
serve their, migratioDs  with  more  accuracy,  as  weli  as  to  enjoy  the 
important  advantages  of  a  rural  retirement,  Mr.  Wilson  resided  the 
better  part  of  the  years  1811-12  at  the  botanic  garden  of  his  friend, 
Mr.  Bar  Cram.  There,  removed  from  the  noise,  bustle,  and  inter-> 
fdplioD>  of  the  metropolis,  he  was  enabled  to  dispose  td^  his  time 
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to  the  belt  ailvatitage;  for  when  ^tigued  with  close  a{^Uniwa 
within  doors,  to  recruit  his  mind  and  body  he  had  otjly  to  cron  the 
threshold  of  his  abode,  and  lie  at  once  found  himself  surrounded 
by  those  acquaintance,  the  observance  of  whose  Bimplc  manners 
not  only  ifibraed  the  most  agreeable  recreation,  but  who  were  pei^- 
petually  contributing  to  the  great  undertaking  which  he  W&s  ear- 
nestly labouring  to  complete. 

Besides  the  journtes  which  have  been  already  tnentiooed,  be 
made  several  short  escunions  to  difl«rent  parts,  and  was  five  titDfls 
at  the  coast  of  New  Jersey,  in  pursuit  of  the  waders  and  web-foottfd 
tribes  which^re  there  found  in  immense  numbers.  The  aggregate 
of  hla  peregrinations  amounted  to  upwards  of  ten  tkouf  and  miles. 

In  the  early  part  of  the  year  IKIS  the  seventh  volume  of  the 
Ornithology  was  published;  and  the  author  immediately  made 
preparations  for  the  succeeding  one,  the  letter-press  of  which  was 
completed  in  the  month  of  August.  But  unfoctuaately  his  great 
anxiety  to  conclude  the  work  condemned  him  to  an  excess  of  toil, 
which,  inflexible  as  was  his  mind,  his  bodily  frame  was  unable  to 
bear.  He  was  likewise  by  this  flood  of  business  prevented  front 
residing  in  the  country,  where  hours  of  lassitude  might  have  beeti 
beguiled  by  a  rural  walk,  or  the  rough  but  invigorating  exefcite  Of 
the  gun.  At  length  he  was  attacked  by  a  disease,  which  perhaps  Rt 
another  period  of  his  life  might  not  have  been  attended  with  fatal 
efiffects,  but  which  now,  in  his  debilitated  frame  and  harassed  niind> 
proved  a  mighty  foe,  whose  deadly  assaults  all  the  combined  eHRiits 
of  friendship,  science,  and  skill,  could  not  repel.  The  dysentery, 
af^er  a  few  days'  illness,  closed  the  mortal  career  of  Alex.  Wilscotf 
on  Aug. 23,    1813. 

It  may  not  be  going  too  far  to  maintain  that  in  no  age  or  natioD 
has  there  ever  arisen  one  more  eminently  qualified  for  a  naturalist 
than  the  subject  of  these  memoirs.  He  was  not  only  an  enthusiastic 
admirer  of  the  works  of  creation,  but  he  was  conustent  in  research, 
and  permitted  no  dangers  or  fatigues  to  abate  his  ardour  or  relax 
his  exertions.  He  inured  himself  to  hardships  by  frequent  nnd 
laborious  exercise ;  and  was  never  more  happy  than  when  employed 
in  some  enterprise  which  promised  from  its  difficulties  the  novelties 
of  4'BCovery.  Whatever  was  obtained  with  ease,  to  him  appeared 
to  be  attended,  comparatively  speaking,  with  small  interest:  the 
acquisitions  of  labour  alone  seemed  worthy  of  his  ambition.  He 
was  no  closet  philosopher — exchanging  the  frock  of  activity  for  the 
night-gown  and  slippers.  He  was  indebted  for  his  ideas,  not  to 
books,  which  err,  but  to  Nature,  which  is  infallible;  and  the  in- 
estimable  transcript  of  her  works  which  he  has  bequeathed  us  pos- 
sesses a  charm  which  affects  us  the  more  the  better  acquainted  we 
become  with  the  delightful  original.  His  inquisitive  habits  pro- 
cured him  from  others  a  vast  heterogeneous  mass  of  information  j 
but  he  had  the  happy  talent  of  selecting  from  this  rubbish  whatever 
was  valuable.  His  perseverance  was  uncommon  ;  and  when  en- 
gaged in  punuk  of  aparticuiai  object  be  would  never  rettoquish it 
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while  there  vnu  t  chance  of  success.  His  powers  of  observation 
were  very  acute,  aud  he  seldom  erred  ia  judgment  when  f&voured 
with  a  fair  opportunity  of  iDvestigution. 

That  the  industry  of  Mr.  Wilson  was  great  his  wwk  will  for 
ever  testify  ;  and  our  astonishment  is  excited  that  so  much  should 
have  been  performed  in  so  short  a  time.  When  we  take  into  con- 
sideration the  state  of  our  country,  as  respects  the  cultivatioQ  of 
science ;  and  that  in  the  walk  of  ornithology  particularly  no  one 
deserving  the  title  of  a  tiaturalisl  had  yet  presumed  to  tread;  when 
we  view  the  labours  of  foreigners  who  have  interested  themselves 
in  our  natural  productions,  and  find  how  totally  incompetent  they 
were,  through  a  deficiency  of  correct  information,  to  instruct ;  and 
then  when  we  reflect  that  a  single  individual,  "  wilhout  patrottf 
fortune,  or  recompence,"  has  accomplished  in  the  short  space  of 
feven  years  as  much  as  the  combined  body  of  European  naturalists 
have  taken  a  century  to  achieve,  we  feel  almost  inclined  to  doubt 
the  evidence  of  our  senses.  But  it  Is  a  fact,  which  we  feel  a  pride 
in  asserting,  that  we  have  as  faithful,  complete,  and  interesting,  aa 
account  of  OUT  birds  to  the  estimable  volumes  of  the  Americaii  Or- 
nithology, as  the  Europeans  can  at  this  moment  boast  of  possessing 
of  theirs.  Let  those  who  doubt  the  correctness  of  our  opinion 
examine  for  themselves,  and  determine  according  to  the  dictates  d 
in  unbiassed  judgment. 

We  need  no  other  evidence  of  the  unparalleled  industry  of  our 
author  than  the  fact  that  of  two  kundred  and  seventy-eight  species 
which  have  been  figured  and  described  in  his  ornithology,*_^^^-£ix 
of  these  have  not  been  noticed  by  any  former  naturalist ;  and  several 
of  the  latter  number  are  so  extremely  rare,  that  the  specimens 
from  which  the  6giires  were  taken  were  the  only  ones  that  he  was 
ever  enabled  to  obtain,  llie  collection  and  discovery  of  these  birds 
were  the  fruits  of  many  months  of  unwearied  research  amongst 
forests,  swamps,  and  morasses,  eicposed  to  all  the  dangers,  priva- 
tions, and  fatigues,  incident  to  such  an  undertaking.  What  but  a 
remarkable  passion  for  the  pursuit,  joined  with  the  desire  of  fame, 
could  have  supported  a  solitary  individual  in  labours  of  body  and 
mind,  compared  to  which  the  bustling  avocations  of  common  life, 
are  mere  holiday  activity  or  recreation ! 

Independently  on  that  part  of  his  work  which  was  Mr.  Wilson's 
particular  province,  viz.  the  drawing  of  his  subjects  and  their  his- 
tories, be  was  necessitated  to  occupy  much  of  his  time  in  colouring 
the  plates ;  his  sole  resource  for  support  being  in  that  employment, 
A3  his  duties  as  assistant  editor  of  the  Cyclopiedia  had  ceased.  This 
is  a  circumstance  much  to  be  regretted,  a^  the  *ork  would  have 
progressed  more  rapidly  if  he  could  have  avoided  that  confining 
drudgery.  The  principal  difficulty,  in  effect,  attending  this  wor£ 
and  that  which  caused  its  author  most  uneasiness,  was  the  colouring 
of  the  plates.    If  this  could  have  been  done  solely  by  himself  j  or. 


*  The  irhide  nnmber  of  birdi  StnT*4  t)  3Si9r 
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as  he  was  obliged  to  seek  assistance  in  this  delicate  process,  if  U 
could  have  been  performed  immediately  under  his  eye,  he  would 
-have  been  relieved  of  much  anxiety,*  and  would  have  better  main- 
tained a  due  equanimity,  his  mind  being  daily  ruffled  by  the  negli- 
gence of  his  assistants,  who  too  often,  through  a  deplorable  want 
of  skill  and  taste,  made  disgusting  caricatures  of  wliat  were  in- 
tended to  be  modest  imitations  of  simple  nature.  Hence  much  of 
his  precious  time  was  spent  in  the  irksome  employment  of  insp«ct- 
iog  and  correcting  the  imperfections  of  others.  This  waste  of  his 
•ta ted  periods  of  labour  he  felt  himself  constrained  to  supply  bj 
encroachments  on  those  hours  which  Nature,  tenacious  of  her  rights, 
claims  as  her  own :  hours  which  she  consecrates  fo  rest — which  she 
will  not  forego  witho^t  a  stru^te  ;  and  which  all  those  who  would 
preserve  unimpaired  the  vigour  of  their  mind  and  body  must  respect; 
Against  this  intense  nnd  destructive  application  his  friends  failed  not 
to  admonish  him ;  but  to  their  kind  regards  he  woutd  reply  that 
'*  life  is  short,  and  without  exertion  nothing  can  be  performed.' 
But  the  true  cause  of  this  extraordinary  toil  was  his  poverty.  Bjr 
the  terms  of  agreement  with  his  publisher,  he  was  to  furnish,  M 
his  own  cost,  all  the  drawings  and  literary  matter  for  t)>e  work,  and 
to  have  the  whole  under  his  controul  and  superintendence.  Ilie 
publisher  obligated  himself  to  Hod  funds  for  the  completion  of  the 
volumes.  To  support  the  heavy  expense  of  procuring  materials, 
imd  other  unavoidable  expenditures,  Mr.  Wilson's  only  resource,  as 
has  been  stated,  was  in  colouring  the  plates. 

In  the  preface  to  the  fifth  volume  he  observes,  "  The  publication 
■  of  an  original  work  of  this  kind  in  this  country  has  been  attended 
with  difBculties,  great,  and,  it  must  be  confessed,  sometimes  dis- 
couraging to  the  author,  whose  only  reward  hitherto  has  been  the 
favourable  opinion  of  his  fellow  citizens,  and  the  pleasure  of  the 
pursuit. 

"  Let  but  the  generous  hand  of  patriotism  be  stretched  forth  to 
assist  and  cherish  the  rising  arts  and  literature  of  our  country,  and 
both  will  most  assuredly,  and  that  at  no  remote  period,  shoot  forth, 
increase,  and  flourish,  with  a  vigour,  a  splendour,  and  usefulness^ 
inferior  to  no  other  on  earth." 

We  have  here  an  ailirmation  that  the  author  had  laboured  without 
reward,  except  what  was  conferred  by  inefficient  praise,  and  an 
eloquent  appeal  to  the  generosity  and  patriotism  of  his  fellow 
citizens,  seven  illustrious  cities  disputed  the  honour  of  having 
given  hirth  to  the  Prince  of  Epic  song.  Philadelphia  first  beheld 
that  phenomenon  tbc  American  Ornithology,  rising  amidst  her 
boasted  opulence,  to  vindicate  the  claims  of  a  calumniated' portion 
of  creation,  and  to  furnish  her  literary  pride  with  a  subject  of 
exultation  ior  ages  to  come.     Yet  duty  calls  upon  us  to  record  a 

*  Id  Ibe  preface  to  the  Ihird  toIudip  Mr.  'Wilson  >tal«  the  uixi?!;  which  ba 
bad  suffered  an  account  of  the  cnlotirinj;  of  the  plates,  aad  o{  his  having  made  a* 
arraagemeat  nbereby  hia  dlfficuttici  on  thai  tcore  had  t>wn  lurmnunied.  Tbit  tr- 
raniement  proved  in  (be  end  of  grrater  injury  Ibai  twaeil. 
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ftct  which  nay  came  our  native  city  to  feel  the  glow  of  thmn«.  Of 
all  her  litenti,  her  inen  of  beoeToleacx,  ttste,  and  rkheB,  setienty 
only,  to  the  period  of  the  author's  decease,  had  the  liberality  to 
couDteaaflce  him  hy  &  aubscnption,  more  than  half  of  whom  were 
tradesmen,  arl'tsti,  and  those  of  the  middle  class  of  society;  whilst 
the  little  city  of  New  Orleans,  in  (be  short  s)jace  of  seventeen  days, 
furnished  sixty  subscribeni  to  the  American  Ornithology ' 

Mr.  Wilson  was  possessed  of  the  nicest  sense  of  honour.  In  all 
bis  dealings  he  was  not  only  scrupulously  just,  but  highly  generous. 
His  veneration  for  truth  was  exemplary.  His  disposition  was  social 
Knd  aSectionate.  His  benevolence  extensive.  He  was  remarkably 
temperate  !d  eating  and  drinking :  his  love  of  retirement  preserving 
him  from  the  contaminating  influence  of  the  convivial  circle.  And, 
unlike  the  majtwity  of  hts  countrymen,  he  abstained  from  the  use 
of  tobacco  in  every  shape.  But  as  no  one  is  perfect,  Mr.  Wilson 
in  a  small  degree  partook  of  the  weakness  of  humanity.  He  was 
of  the  genus  irritabile,  and  was  obstinate  in  opinion.  It  ever  gave 
him  pleasure  to  acknowledge  errar  when  the  conviction  resulted 
from  his  own  judgment  alone,  but  he  could  not  endure  to  be  told 
of  his  mistakes.  Hence  his  associates  had  to  be  sparing  of  their 
criticisms,  through  a  fear  of  forfeiting  his  friendship.  With  almost 
ill  hts  friends  he  had  occasionnlly,  ari»ng  from  a  collision  oi 
(pinion,  some  slight  misunderstanding,  which  was  soon  passed  over, 
leaving  no  dlsHgreeable  impfession.  But  an  act  of  disrespect,  <» 
wilful  injury,  he  would  seldom  foi^ve. 

Such  was  AlexBuda  Wilson.  When  the  writer  of  this  bumble 
biography  indulges  in  retrospection,  he  again  finds  himself  id  the 
society  of  that  amiable  individual  whose  life  was  a  series  of  those 
virtues  which  dignify  humui  nature ;  he  attends  him  in  his  wild- 
wood  rambks,  and  listens  to  those  charming  observations  which  the 
magnificence  of  creation  was  wont  to  give  birth  to ;  he  sits  at  his 
feet,  and  receives  the  iDStrvctions  of  one,  in  science,  so  competent 
to  teach  ;  be  beholds  him  in  the  social  circle,  and  notes  the  com- 
placency  which  his  presence  inspired  in  all  around.  But  the  tran- 
sition from  the  past  to  the  present  quickens  that  anguish  with  which 
hU  heart  must  be  filled,  who  casts  a  metancht^y  look  on  those 
scenes  a  few  months  since  graced  with  tbe  presence  of  one,  united 
to  him  by  a  conformity  of  taste,  disposition,  and  pursuit;  and  who 
leflects  that  that  beloved  friend  can  revisit  them  no  /nore. 

It  was  the  intention  of  Mr.  Wilson,  on  the  completion  of  his 
ornithology,  to  publish  an  edition  Jn  four  volumes  octavo,  the 
.figures  to  be  engraved  on  wood,  somewhat  after  the  manner  of 
Bewick's  British  Birds,  and  coloured  with  all  the  care  that  has  been 
bestowed  on  the  original  plates.  If  be  had  lived  to  effect  such  a 
scheme,  the  public  would  have  been  put  in  possession  of  a  work  of 
considerable  elegance  as  respects  typography  and  illustrations; 
wherein  the  subjects  would  have  been  arranged  in  systematical 
order,  and  the  whole  at  a  cost  of  not  more  than  (me-sevenlh  part 
«f  the  quarto  editioB. 
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He  likewiie  eontemplKted  a  work  on  the  quadnipedi  of  the 
lilted  States ;  to  be  printed  in  the  samr  splendid  style  of  the  Orni- 
thology ;  the  figures  to  be  engraved  with  the  highest  iiaish,-  aod  bj 
the  beet  artists  of  our  country.  How  much  has  science  lost  in  the 
death  of  this  ingenious  and  indefatigable  naturniist  1 

Mr.  Wilson  was  interred  in  the  cemetery  of  the  Swedish  church, 
in  the  district  of  Souihwark,  Philadelphia.  While  in  the  enjoy- 
ment of  health,  be  had  conversed  with  a  fnend  on  the  subject  of 
his  dissolotion,  and  expressed  a  wish  to  be  buried  in  some  rural  spot 
ncned  to  peace  and  solitude,  where  the  charms  of  nature  might 
invite  the  steps  of  the  votary  of  the  Muses  and  the  lover  of  science, 
and  where  the  birds  might  sing  over  his  grave. 

It  has  been  an  occasion  of  regret  to  those  of  his  friends  to  whom 
was  confided  the  mournful  duty  of  ordering  his  funeral  that  hi« 
desire  had  not  been  made  known  to  them,  otherwise  it  abontd  have 
been  piously  observed. 


Chemical  Analysis  of  some  Membranous  Bodies  of  Animals. 
ByPnrfessorl.F.John,* 

Thb  substances  of  which  1  propose  to  speak  ia  this  F^per  are  the 
epidermis,  nails,  horns,  claws,  hoofs,  feathers,  &c.  Though  thejr 
have  heen  often  examined  by  chemists,  as  is  evident  from  the  great 
number  of  examples  wluch  I  have  given  in  my  Tables  of  the 
Animal  Kingdom,  published  in  Berlin  in  1814,  yet  it  will  very  soon 
be  remarked  that  there  is  not  a  single  experiment  which  fully  comet 
up  to  our  wishes ;  for  all  that  we  at  present  know  is  that  they  constat 
of  an  insoluble  substance  combined  with  some  phosphate  of  lime. 
Respecting  the  nature  of  this  insoluble  substance  we  are  still  in  the 
dalrk)  and  do  not  know  whether,  according  to  the  opinion  of  Four- 
croy  and  Vauquelin,  it  consists  of  indurated  mucus;  or  of  fibrin, 
M  Scherec  and  Hildebraut  conceive ;  or  of  albumen,  as  Hatchett 
thinks  he  has  ascertained ;  or,  as  I  conceive,  of  modifications 
wmetimesof  one,  sometimes  of  another,  of  these  bodies. 

As  to  this  last  opinion,  it  will  be  very  diHiculi  to  establish  it. 
indurated  mucus,  indurated  albumen,  and  animal  6brio,  may  be 
^stinguished  from  each  other  by  striking  chemical  properties  when 
ve  possess  each  of  them  in  a  sUte  of  purity.  Hut  the  many 
■riking  properties  which  they  possess  in  common,  and  the  pafsage 
i»m  the  one  to  the  other,  so  frequent  in  animal  bodies,  make  it 
viiy  difficult  to  distinguidi  them  from  each  other,  and  lead  to  the 
opnion  thu  they  are  modifications  of  the  same  consdlueots.  Wheo 

»  Tiaattatcd  tnm  Sctaw^pt^  Jounial,  vol.  m\v.  p.  908,  Odober,  ISIIC 
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in  a  sUle  of  solution, '  they  exhibit  quite  different  properties,  aod 
are  easily  distinguished ;  but  when  they  become  insolublet  they  do 
not  appear  to  undergo  merely  a  coagulation  or  condensauoD,  but  to 
assume  quite  different  chemical  properties.  Several  facts  lead  tp 
the  conclusion  that  fibrin  contains  the  greatest  proportion  of  azote) 
that  albumen  follows  next  in  this  respect,  -  while  mucus  contains  tbc 
least.  But  as  these  differences  ere  but  small,  it  is  difBcult  to  render 
them  sensible  by  analysis.  This  character  seems  likewise  to  be 
much  influenced  by  the  solvent ;  for  hair,  which,  according  to 
Vauquelin's  analysis,  consists  almost  entirely  of  mucus,  contains, 
however,  not  less  azote  than  albumen  does.  The  pheoomeiut 
which  these  bodies  exhibit  when  they  undergo  spontaneous  decom- 
position, their  relation  to  different  acids,  and  to  water,  the  efiects 
of  a  high  temperature,  of  a  dry  distillation,  &c.  may  aBbrd  marks 
«f  distinction  to  practised  cheoiisis ;  and  these  are  the  characten 
which  I  employ  in  my  experiments. 

It  is  very  much  to  be  desired  that  chemists  would  prosecute  this 
■abject  till  accurate  characters  be  ascertained  by  means  of  which 
these  three  substances  may  be  distinguished  from  each  other ;  for 
the  advantages  resulting  from  such  a  discovery  would  not  be  con- 
fined to  chemistry,  but  would  extend  likewise  to  pfaysiotogy,  aa 
cmsequences  might  be  drawn  from  it  respecting  the  source  of  the 
formation  of  these  matters.  But  I  must  not  prosecute  this  subject 
any  further,  tliat  I  may  not  appear  to  deviate  from  the  object  which 
I  have  in  view. 

I..  Epidermis  of  the  Foot. 

(a)  When  boiled  in  water,  about  five  or  six  per  cent,  were  dis- 
solved. When  the  concentrated  solution  was  left  in  the  tempera- 
ture of  77°,  it  dried  to  a  yellowish,  transparent,  tough  mass,  in 
which  a  number  of  small  crystals  were  visible,  thoogh  they  could 
not  be  separated. 

The  concentrated  solution  acted  as  an  acid  on  litmus  paper.  On 
cooling,  it  gelatinized  very  imperfecdy.  It  was  precipitated  by 
aolmions  of  mercurj',  silver,  lead,  and  oxalic  acid.  Tincture'of 
nutgal Is  occasioned  scarcely  any  precipitate;  andbaiytes,  ammonia, 
and  alcohol,  none  at  alL  Lime  caused  a  smell  of  ammonia  to 
exhale.  Hence  it  contains  neither  a  sulphate  nor  phosphate  of 
lime.  An  acid,  a  trace  of  gelatin,  and  mucus,  were  its  principal 
ingredients. 

From  the  dried  mass  of  the  decoction  alcohol  dissolved,  besidei 
an  uncomhined  acid,  some  salts,  which  separated  in  crystals.  Thij 
acid  possessed  all  the  properties  of  the  acid  discovered  by'  Soheeli 
in  milk,  and  afterwards  by  Berzelius  in  diilereot  animal  fiubstance^ 
and  known  by  the  name  of  la'-.tic  acid. 

{b)  The  poition  of  epidermis  which  is  insoluble  in  water  a^ 
peared,  after  the  boiling,  snow-white,  and  prodigiously  swellel. 
It  dissolved  completely  in  nitric  acid,  and  produced  muck  oxalc 
acid.    When  heated^  it  dfied  to  a  very  hqrd  skin^  which  possesei 
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hs  natural  setnl-transparence,  and  in  a  higher  temperature  it  fused. 
It  dissolved  very  ipeediljr  in  a  caustic  ley.  The  boiled  epidermis 
being  distilled,  gave  out,  like  albumen,  first  a  fetid  ammoniacal 
liquid,  then  a  yelloiv  oil,  much  ctHicrete  salt,  and  the  usual  gaseous 
products,  without  a  trace  of  an  acid.  When  allowed  to  putrefy,  it 
exhibited  the  same  appearances  as  albumen,  to  which  ia  all  iti 
«ther  properties  it  has  the  closest  resemblance. 

(c)  By  incineration  about  4  per  cent,  of  a  reddish  ash  was  ob- 
tained, from  which  water  dissolved  a  little  potash,  and  sulphate, 
muriate,  and  phosphate,  of  potash.  There  remained  behind  a 
reddish  residue,  from  which  nitric  acid  dissolved  a  trace  of  phos- 
phate of  Iin>e.  What  remained  consisted  of  gypsum,  with  tracea 
of  iron,  and,  as  it  seemed,  of  manganese. 

CheOiists  usually  suppose,  when  they  find  no  sulphate  of  potash 
among  the  salts  obtained  by  the  moist  way,  though  it  constitutes  aa 
ingredient  of  the  ash,  that  this  proves  the  presence  of  sulphur  in 
the  substance  under  examinalion.  For  my  part,  I  am  of  opinion 
that  to  establish  such  a  position  much  more  accurate  CKperiments 
would  be  requisite  than  have  hitherto  been  made.  In  the  present 
case  it  is  easy  to  conceive  that  the  presence  of  sulphate  of  potash  in 
the  ash  is  owiilg  to  the  decomposition  of  gypsum. 

{d)  On  treating  the  epidermis  with  ucohol,  at  a  temperature 
between  77°  »"<!  '  00° >  only  t  per  cenL  of  a  fotty  matter  was  dis- 
solved, which  was  precipitated  by  water,  and  separated  by  evapo- 
ration. 

A  hundred  parts  of  the  epidermis  of  the  human  foot  are,  theie- 
five,  composed  of  the  following  constituents  :— 

Indurated  albumen - 93  to  95  , 

Mucus,  with  a  trace  of  animal  (gelatinous  ?)  matter . 

Lactic  acid  ~ 

Lactate  of  potash 

Phosphate  of  potash 

Muriate  of  potash 

Sulphate  of  lime 

AtnmoQiacal  salt 

Phosphate  of  lime 

Manganese?  and  iro 

Soft  fat   '. 0-05 

Observations. 

From  this  analysis,  it  follows  that  Hatchett's  determination,  that 
it  consists  of  indurated  albumen,  is  correct.  It  is  very  probable 
that  the  epidermis  is  formed  from  the  lymph  contained  in  the 
lymphatic  vessels  that  pass  through  the  skin.  By  strong  friction,  as 
bikes  place  in  several  mechanical  hnndicrafis,  by  much  walking, 
&c.  these  vessels  are  probably  ruptured  in  great  numbers.  Hence 
the  great  thickening  of  the  cuticle  which  takes  place  in  such  cases. 

The  fatty  matter  contained  in  the  ^idermis  seems  iateuded  to 
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keep  the  turfkee  always  moist  and  UDOOth.  _  It  u  this  matter,  wbich 
in  sumiDer  frequently  makes  its  appeamnce  tn  coosiderabLe  quantity 
in  the  sweat  as  a  liquid  oil.  In  some  di!>eases,  in  wblch  the  nails, 
skiD,  &c.  become  brittle,  this  fetty  matter  seemi  to  be  wanting,  or 
to  be  diminished  in  quantity. 

II.  Epidermis  from  the  Arm  of  a  IVoman  who  was  afflicted  with 
Herpes. 

This  woman  had  formerly  been  afflicted  with  different  diseases^ 
and  was  probably  labouring  under  phthisis.  More  lately  she  had  a 
scaly  eruption,  possessiDg  t)ie  chaiaL-ters  of  herpes.  It  occasioned 
the  whole  epidermis  to  become  loose,  and  at  last  it  appeared  dead. 
When  the  woman  expired,  fotty  masses  were  found  in  different 
phices  under  thia  covering,  probably  proceeding  from  the  muscles 
below. 

The  dried  leprous  epidermis  bad  a  light,  but  dirty,  yelktwish- 
green  colour;  but  during  the  life  of  the  woman  it  iiad  been  greyish- 
green.  It  appeared  to  be  composed  of  Tery  £ne  scales  laid  npoa 
each  other,  and  had  a  resembhmce  to  shagreen.  It  was  not  scurfy, 
but  supple,  like  the  healthy  epidermis,  though  unequally  thick. 

Bemg  treated  exactly  as  in  the  preceding  analysis,  I  obtained 

Indurated  albumen 92  to  93 

Mucus,  bec(«ning  insoluhle  by  erapon-~| 

tion,  and  >    6  to  7 

Gelatinous  mucus,  precipitated  by  nut-  f  ' 

eallB  J 

'  Lactic  acid,  and  the  above-stated  salts^    , 

(no  manganese)  5 

Soft   fat,   which   remained  dissolved  in~j 

diluted    alcohol,  but    separated  from  ) 

concentrated  alcohol  by  cooling 

Bemarh. 

This  epidermis  did  not  fbse,  like  the  preceding,  which  I  bad 
collected  by  degrees  from  the  hard  parts  of  the  foot,  and  it  gave  by 
incineration  a  white  a^h  which  did  not  exceed  \  per  cent.  ' 

When  boiled  in  water  it  'exhibited  the  same  properties  as  the 
healthy  epidermis,  excepting  thai  it  produced  an  unusual  quantity  of 
firoth,  which  appeared  to  be  owing  to  the  mucus. 

It  was  likewise  distinguished  from  the  healthy  epidermis  by  a 
greater  proportion  of  fat,  and  by  the  gelatinous  mucus  which  the 
healthy  epidermis  does  not  contain,  and  which  seems  in  general  to 
be  a  mark  of  inuch  local  disease.  Probably  the  small  scales  lying  on 
each  other,  with  which  the  outer  surface  was  covered,  and  which 
gave  it  a  rough  appearance,  consisted  of  the  gelatinous  mucus  in- 
durated. It  no  doubC  proceeded  from  the  exhaling  vessels  at  the 
same  time  with  the  perspiration.  This  gave  the  patient  a  very  fetid 
odour.     After  I  had  completed  my  analysis,  1  learned  tlut  ~M.  - 
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Al*bert,  la  his  Pr«cia  Pratique  et  'HieoTetiqtw'  sur  les  Maladies  de 
laPeau,  Paris  1^10,  tom.  i.,  p.  344,  An.  Vlil.,  had  published 
two  analyses  of  herpetic  eniptions,  RDd  it  gave  me  great  pleaiure  to 
■ee  that  they  completely  coincided  with  my  own.  He  discovered  ait 
itncombin^d  acid  in  the  scales,  which  he  showed  to  be  phogphorie 
acid.  In  the  leprous  part  be  found  no  uncombined  acid,  but  car- 
bonate of  lime. 

III.  Nails. 

Hie  nails  exhibit  nearly  the  same  properties  as  the  ejHderfflii. 
They  consist  of  the  same  materials,  scarcely  dilfering  in  their  pr»c 
portioDs.  The  insoluble  portion  possesses  the  characters  of  indurated 
lUHUoen. 

IV.  Horns  of  Black  CattU. 

Under  this  name  I  reckon  the  horny  sheaths  which  artists  employ 
in  the  manufiicture  of  a  variety  of  articles  whit4i  may  be  considered 
as  indispensable  necessaries  of  life,  as  combs,  hnife-haodles,  watch- 
men's honia,  boxes,  sheatlis,  &c.  They  must  not  be  confounded 
with  the  bony  horns,  as  those  of  the  hart,  &c.  which  are  easily 
renewed-  when  the  Animal  drops  them,  and  which  are  composed  of 
quite  different  materials.  These  last  contain  generally  much  gela-' 
tine  and  earth  of  bones.  The  horny  sheaths  remain  attached  to 
animals  during  the  whole  of  their  lives.  Sometimes,  indeed,  they  ~ 
'  lose  them  in  consequence  of  disease.  Of  this  the  horn  of  a  cow, 
with  which  I  made  my  first  experiments,  furnishes  ua  with  an 
example.  The  composition  of  these  bodies  is  quite  ditTerent  from- 
that  of  true  horns,  and  perhaps  it  deserves  attention  that,  besidea 
the  uncombined  acid  which  I  discovered  in  the  epidermis,  they 
contain  likewise  a  peculiar  liquid  tnl.  Their  composition  icdicates 
clearly  that  they  must  be  considered  as  indurations  and  extensiont 
of  the  epidermis. 

{a)  From  4  to  6  oz.  of  horn  shavings  were  mixed  with  1 2  oz,  of 
Water,  and  distilled.  The  distillation  was  stopped  when  5  oz.  of 
the  water  had  come  over.  The  liquid  which  had  come  over  was 
milky,  and  had  a  very  strong  smell  of  hoin,  while  what  remained 
in  the  retort  was  free  from  smell.  Even  after  an  interval  of  some 
days  I  could  observe  no  drops  of  oil  floating  on  the  water,  but  the 
natter  whioh  occasioned  the  smell  of  horn  had  subsided,  under  the 
form  of  a  greyish-white  cloud.  After  8  or  14  days  some  flocks 
subsided,  but  the  eloud  remained  unaltered. 

This  holds  both  with  the  horns  of  cows  and  oxen. 

[b)  Fifty  grajns-of  the  fine  shavings  of  a  cow's  horn  were  boiled 
for  an  hour  in  at  least  12  oz.  of  water,  and  the  water  was  renewed 
in  proportion  as  it  evaporated.  By  this  means  it  was  deprived  of 
four  grains  of  its  weight.  The  concentrated  solution  did  not  in  the 
least  gelatinhce.  It  reddened  litmus  paper,  and  had  a  very  sharp 
salt  taste.     AIcoIk^  nud  the  salutiooa  of  barytes,  acetate  of  lead,' 
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oitalic  acid,  and  other  acids,  caused  a  prea^iitate  in  it,  a&d  by  re* 
peated  evaporafioo  mucus  was  separated. 

(c)  The  undissolved  portion  did  not  swell  in  water,  like  epidenois 
and  the  nails.  When  heated,  it  softened,  and  at  last  melteil.  Nitric 
acid  disserves  it  completely,  and  forms  much  oxalic  acid.  The 
alkaline  leys  likewise  dissolve  it.  When  distilled,  it  gives  tlie  same 
products  as  the  epidermis,  without  a  trace  of  acid. 

(d)  Alcohol  dissolves  about  one  per  cent,  of  fiit,  and  likewise^ 
some  animal  matter  (osmazom), 

(e)  When  the  horn  is  incinerated  it  leaves  scarcely  ■^  per  cent,  of 
asb,  which  is  white,  and  composed  of  the  same  constituents  as  the 
epidermis. 

A  hundred  parts  of  the  horns  of  black  cattle,  then,  are  com-' 
fKsedof 

Indurated  albumen,   possession  much  of  the?  g^ 

characters  of  mucus  j 

Gelatinous    mucus,    with    an    animal  matter  ^^^   , 

thrown  down  by  autgalb  (osmazom  ?)  J 

Lactic  acid  ~ 

Lactate  of  potash 

Sulphate,  muriate,  and  phosphate  of  potash 
Phosphate  of  lime 
Trace  of  oside  of  iron 
Ammoniacal  salt 

Fat  about 1 

A  jMCuliar  volatile  substance,  which  thickens  more  rapidly  thao 
volatile  oil,  and  has  the  smell  of  horn, 

Observaiiofis, 

The  presence  of  an  essential  oil  in  the  animal  kingdom,  if  we 
are  to  judge  from  the  experiments  hitherto  made,  is  uncommon. 
The  horny  sheaths  of  animajs  arrange  themselves  under  that  genus 
of  bodies  tvhich,  like  plants,  give  an  essential  oil  on  distillation. 
Aots,  likewise,  belong  to  the  same  genus.  This  volatile  matter  of 
horns,  however,  is  distinguished  from  proper  oil  by  not  collecting 
in  drops  when  the  liquid  containing  it  is  allowed  to  cool.  It  is 
uncommonly  volatile,  and  is  separated  from  the  born  by  simple 
digestion  in  water. 

In  the  horns  of  black  cattle  I  first  detected  the  uncombined  acid> 
which  at  times  is  likewise  combined  with  potash.  In  all  probability 
no  combination  of  this  acid  with  lime  occurs  in  horns.  At  least 
when  an  acid  was  poured  upon  the  washed  ash,  I  could  perceive  no 
effervescence.  Even  if  such  a  compound  eitist,  it  must  be  much 
smaller  in  quantity  than  the  phosphate  of  lime.  These  observations 
led  me  to  conjecture  that  the  same  acid  might  probably  be  contained 
in  bones.  But  experiment  did  not  confirm  this  conjecture;  for  in 
bones  quite  fresh,  and  neither  boiled  nor  exposed  to  a  red  heat,  I 
obKrved  merely  carbonate  and  phosphate  of  Ume. 
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V.  Hoof  of  the  Horse. 

The  hoof  of  the  horse  (either  what  is  called  the  quick  or  the  sole 
may  be  employed)  poesesies  all  the  characters  of  horn. 

When  it  is  dislilled  with  water,  a  very  fetid  liquid  is  obtained* 
which  contains  no  perceptible  pertioa  of  solid  matter. 

The  only  o^her  difference  which  can  be  perceived  is,  that  the  in- 
flolabre  matter  approaches  mu^h  nearer  to  caseous  albumen  thaa 
to  mUcus,  Wh«a  subjected  to  putrefaction,  it  assumes  exactly  the 
nitture  of  cheese. 

Tlie  hoof  contains  no  true  gelatine.  I  found  no  trace  of  acid  ia 
it ;  and  it  may  be  asked  whether  this  substance  has  been  reatly 
always  wanting  to  the  hoof,  or  whether  it  has  been  abstracted  ia 
consequence  of  the  constant  moisture  to  which  the  hoof  is  e)tposed> 
Tliris  may  happen  the  more  readily,  as  Nature  lias  giren  to  the  hoof 
00  portion  soever  of  fat,  by  which  it  might  be  ddiended  from  th» 
•olrent  power  of  the  water. 

W.  Homy  Excrescence  of  a  Pigeon. 

This  example,  perhaps  the  only  one  known  of  a  similar  mon- 
Mrosity,  ia  to  be  seen  m  the  Royal  Museum.  The  pigeon,  which. 
Was  full  grown,  and  of  the  size  of  a  common  pigeon,  was  sent  fram 
Nordhausen  by  Mr.  Surgeon-General  Gorcke.  The  excrescencfi 
had  exactly  the  form  of  the  horn  of  a  he-goat.  It  grew  out  of  one 
side  of  the  back,  firom  which  the  tail  feathers  had  fallen,  and  had  A 
greater  weight  than  the  whole  pigeon. 

The  nimtance  of  this  born  has  a  somewhat  smutty  wax-yellovr 
colour.  It  is  less  transparent  than  horn  ;  and  in  respect  of  hard- 
ness, is  intermediate  between  wax  and  horn. 

Through  the  goodness  of  Professor  Rodolphi,  I  obtained  a  smalt 
portion,  which  we  cut  from  the  hind  end  in  such  a  manner  that  the 
loss  would  not  be  perceived  by  those  who  examined  this  exlraordi- 
nan  monster.  ' 

By  boiling  in  water,  there  was  dissolved  a  small  portion  of  gela- 
tinous mucus  precipitated  by  infusion  of  nutgalls,  and  likewise 
traces  of  altcaline  sulphate,  muriate,  and  phosphate. 

Alcohol  separated  a  fatty  matter,  as  it  did  from  the  horns  of 
black  cattle.  Cold  water  produced  no  effect.  When  incinerated, 
it  left  a  very  small  portion  of  ashes,  which  contained  an  alkali,  the 
aboTe-named  salts,  phosphate  of  lime,  and  gypsum.  The  undis" 
solved  portion  of  tl:ls  homy  excrescence,  which  amounted  at  least  to 
94  per  cent.,  possessed  the  properties  of  insoluble  mucus. 
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Article  III. 

On  the  Chemical  Aeltofi  of  Bodies  on  each  other  when  triluratei 
together.    By  H.  F.  Uak.* 

In  a  dissertation  on  Berthollet'i  theory  of  affinity  (Gehlen't 
Journal  fur  die  Chemie  und  Physik,  vol.  iii,  p.  240),  among  othel 
arguments  against  BerthoUet's  theory,  I  stated  that  bodies  are  de- 
composed by  merely  triturating  them  together;  though,  accorcUng 
to  Bertholtet,  this  decomposition  is  only  the  consequence  of  a  dif- 
fereace  In  the  solubility  or  volatility  of  bodies.  At  that  time  I  pwd 
little  or  no  attention  to  the  water  of  crystalUzatiou,  because  this 
water  is  in  the  state  of  a  solid  body,  and  cannot  act  as  a  medium  of 
solution :  and  the  assertion  that  att  decomposition  is  the  result  of 
easy  or  difficult  solubility,  in  as  far  as  solubility  is  concerned,  ia 
essential  to  BerthoUet's  doctrine  of  affinity.  On  that  side  the  theory 
requires  quite  other  detenniaations. 

It  must  further  be  admitted  by  the  supporters  of  BerthoUet's 
theory  that  a  chemical  combination  is  produced  by  the  trituration  of 
dry  bodies  together.  This  combination  agrees  completely  with  the 
theory,  and  takes  place  in  different  proportions.  Whether  a  de- 
composition takes  place  depends  upon  the  presence  of  an  easily 
•ol^ble  portion  in  the  compQuod.  Sulphate  of  potash  and  muriate 
ot  barytes  dissolved  in  water  unite  together ;  but  the  insoluble  por- 
tion, the  sulphate  of  barj'tes,  separates  ^itself.  When  I  triturate 
together  muriate  of  barytes  and  sulphate  of  copper  deprived  of  its 
water  of  crystallizatioa,  a  combination  of  all  the  ingredients  of 
coarse  takes  place.  But  why  does  alcohol  produce  no  change  in  it, 
unce  it  contains  muriate  of  copper,  a  body  easily  soluble  in  that 
liquid }  Similar  questions  may  be  put  in  many  other  cases,  nvhich 
must  at  least  alter  the  theory. 

But  I  leave  the  considerations  lespecting  BerthoUet's  theory, 
which  a  more  accurate  knowledge  of  facts  have  suggested.  The 
esperiments  on  the  trituration  of  bodies  with  each  other  ought  not, 
in  ray  opinion,  to  he  entirely  neglected,  as  perhaps  some  general 
consequences  respecting  the  chemical  action  of  bodies  on  each  other 
may  be  drawn  from  them. 

Muriate  of  lime  and  sulphate  of  copper,  both  dry,  and  the  latter 
heated  ou  a  metal  plate  till  it  fell  down  in  the  state  of  a  white 
powder,  remained,  after  being  triturated  together,  quite  white. 
Absolute  alcohol  (when  I  speak  of  this  liquid  hereafter,  I  always 
mean  it-iu  that  state)  gave  the  powder  a  yellow  colour.  Water 
rendered  it  blue.  If  we  triturate  crystallized  sulphate  of  copper 
with  muriate  of  lime,  the  powder  has  a  yellow  colour.     Muriate  of 

*  TriDilated  from  Schweiggcr't  Jaurul,  vol,  xiT.  f.  193,  October,  Iftlt, 
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barytes  and  anhydrous  sulphate  of  copper  triturated  together  remaid 
while.  Alcohol  does  not  alter  the  colour.  Water  pves  U  a  blue 
colour.  1  must  here  put  the  reader  in  mind  that  muriate  of  copper 
with  little  water  is  yellow ;  but,  when  united  with  much  watar, 
blue. 

In  these  experimentt  the  difference  between  muriate  of  lime  and 
muriate  of  barytes  consists  in  this^  that  the  former  is  soluble  in 
alcohol,  while  the  latter  is  insoluble  Id  that  liquid.  Solution^  then, 
is  necessary  to  chemical  action.  The  water  of  crystallization  oif 
sulphate  of  copper  acts  entirely  as  uncombined  water,  and  the 
chemical  actitm  of  the  water  is  not  the  consequence  of  its  liquidity^ 
but  is  peculiar  to  it. 

Acetate  of  laad  in  crystals,  and  anhydrous  sulphate  of  copper^ 
wliea  triturated  together,  remain  white,  and  do  not  alter  one  an- 
other. But  when  acetate  of  lead  and  crystals  of  sulphate  of  copper 
are  triturated  together,  the  mixture  assumes  immediately  a  fine 
green  colour.  Alcohol  gives  to  the  white  powder  a  shade  of  green^ . 
and  water  renders  it  much  more  green.  As  acetate  of  lead  in 
crystals  decomposes  crystallized  sulphate  of  copper,  but  not  th« 
enhydrous  sulphate,  it  is  probable  that  it  contains  no  water  of  crys- 
tallization, at  least  none  in  a  state  capable  of  acting.  Acetate  of 
lead  is  soluble  id  alcoliol,  though  only  in  small  quantity. 

Aoetate  of  lead  and  burnt  alum  just  heated,  and  scarcely  cooled, 
being  triturated  together,  produced  no  alteration  on  each  other,  and' 
afterwards  liquefied  very  slowly  when  left  in  an  open  vessel.  But 
when  the  burnt  alum  had  been  kept  for  some  time  in  a  vessel  not 
very  well  stopped,  it  very  soon  became  liquid  when  triturated  with 
acetate  of  lead.  The  moisture  of  the  atmosphere,  therefore,  does 
not  act  directly  as  a  medium  of  decomposition^  but  only  when  it 
has  been  absorbed  by  a  solid  body,  and  deprived  of  its  fluidity. 

One  part  of  muriate  of  lime  and  two  parts  of  sulphate  of  potash^ 
being  triturated  together,  became  at  first  somewhat  moist,  but 
gradually  dried  again  when  left  exposed  to  the  air.  The  taste  at 
first  was  that  of  muriate  of  lime,  but  it  became  gradually  weaker^ 
and  at  last  assumed  a  salt  taste. 

Prussiate  of  potash  and  sulphate  of  copper;  both  heated  till  thti 
water  of  crystallization  was  evaporated,  when  triturated  together^ 
remained  white.  Alcohol  did  not  alter  the  colour.  Water  rendered 
it  reddisli' brown.  If  we  take  crystallized  sulphate  of  copper  instead 
of  anhydrous,  the  mixture  on  trituration  assumes  a  reddish  colour. 
The  same  thing  lakes  place  when  anhydrous  sulphate  of  copper  i) 
triturated  with  crystallized  prussiate  of  potash. 

Anhydrous  acetate  of  copper,  being  triturated  with  anhydrous 
prussiate  of  potnah,  produced  a  green  colour.  Alcohol  did  not  alter 
the  colour  j  but  when  left  for  some  days  in  an  open  vessel,  the 
colour  became  lavender-blue.  Water  rendered  the  colour  reddish- 
brown.  I  may  here  put  the  reader  ia  mind  that  cold  alcohol  i)i»- 
iolves  little  or  no  acetate  of  copper. 

Carbonate  of  ammonia  and  anhydrous  acetate  of  copper,  when 
2  E  3 
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triturated  together,  remained  whitish-greeo.  Alcohol  M  firat  pro- 
duced DO  altnratido  on  thU  miiture ;  but  by  degrees  the  colour 
becaroe  blue.  Water  poured  upon  the  mixtuie  occasioned  tSex~ 
vevence,  and  the  colour  became  blue.  Both  these  salts  are  iDso- 
ubie  in  cold  alcohol. 

Quick-lime  heated  a  second  time,  being  triturated  with  calotnel* 
the  mixture  remained  white.  Alcohol  did  not  alter  the  colour- 
Water  rendered  it  blackiili.  Quick-lime  and  corrosive  sublimate 
triturated  tc^tber  remained  white;  but  became  brownish-red  when 
left  for  tome  time  exposed  to  the  atmosphere.  Not  only  water,  but 
lilci^ol  also,  produced  this  change  on  the  mixture.  It  it  well 
known  that  calomel  is  insoluble,  and  corrosive  sublimate  soluble^  is 
•IcohoL 

Effloresced  carbonate  of  soda  heated,  and  anhydrous  sulphate  ol 
eOpper,  beiog  triturated  together,  remained  white.  ,  Water  gave  the 
mixture  a  green  colour.  Alcohol  did  not  alter  it.  In  the  air  it 
became  green.  The  same  soda  triturated  with  calomel  reauined 
white.  Water  rendered  the  mixture  brownish,  and  then  blackish. 
Alcohtd  produced  do  alteration.  The  same  soda  triturated  with 
.  eorroaive  sublimate  remained  white;  but  water  and  alcohol  rendered 
the  mixture  brownish -red. 

Prussiate  of  pcAash  and  green  sulphate  of  iron,  both  anhydrous, 
^iug  triturated  tt^ther,  remained  white.  Alcohol  gave  the  mix- 
ture a  grey,  and  water  a  blackbb,  colour.  The  green  sul[^te  of 
km)  was  not  quite  free  from  penulphate,  which  is  soluble  in 
alcohol. 

Powdered  nutgalls  heated,  and  triturated  with  anhydrous  proto- 
aulphate  of  iron,  occasioned  no  change  of  colour.  Alcohol  did  not 
alter  the  colour,  but  water  rendered  it  black.    ■ 

Litmus,  heated  till  it  was  quite  diy,  and  then  triturated  with 
luccinic  acid,  underwent  no  cl^ge  of  colouiV  That  water  poured 
upon  the  mixture  should  give  it  a  red  colour,  miglit  have  been  ex^ 
pected;  but  alcohol  produced  no  alteration  in  the  colour.  But 
when  the  alcohol  was'  evaporated,  the  colour  becanic  red ;  and  this 
alteration  took  place  the  sooner  the  more  fully  the  mixture  was  ex- 
posed to  tbe  air.  Alcohol,  then,  facilitates  the  absorption  of 
moisture  from  the  atmosphere.     The  reddening  of  litmus  tincture 

Proceeds,  entirely  from  water,  for  succinic  acid  is  soluble  in  alcohol, 
'he  same  pheoomena  take  place  with  benzoic  acid. 
I  triturated  together  sulphur  and  phosphorus.  After  some  time, 
tlie  two  bodies  united  luto  a  yellowish  liquid.  Mr.  Schaub  first 
made  this  observation  (Scherer's  Allg.  Jour,  der  Cbemie,  vol.  viii. 
p.  217).  He  thought  that  an  oxidation  was  produced  by  this 
process.  But  tbe  liquidity  is  not  owing  to  this  cause ;  for  the  sub- 
stance again  becomes  solid  when  left  to  itself;  and  the  same  thing 
takes  place  when  cold  water  is  poured  upon  it.  Hence  the  liquidiQi» 
of  this  very  easily  liquified  confound  is  occasioned  by  the  heat 
evolved  during  the  trituration.  But  the  compound  is  very  easily. 
Qxidixedj  as  water  left  upoa  it  reddeoi  litmus,  ^ndun.    Wbea 
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heated  under  water,  pbosphureted  hydrogen  gu  Is  evolved,  which 
Occasions  an  explosioa.  Alcohol  acts  upon  this  compound,  and 
forms  a  solution,  haring  a  very  fetid  odour.  It  is  Icnown  that  a 
moderate  heat  prodnces  a  commnation  foetweeu  sulplwr  and  pboi^ 
phoTus. 

From  these  experiments  the  following  ccHiseqaeiicci  may  bc 
drawn : — 

1.  The  trituration  of  anhydrous  bodies  produces  no  chemical 
action. 

2.  But  it  takes  place  when  one  or  both  bodies  is  soluble  in  tb* 
liquid  poured  upon  them. 

3.  It  takes  place  equally  whea'oiie  of  the  bodies  b  sdnble,  tht 
other  insoluble,  in  the  liquid  poured  on  the  miKture. 

4.  The  water  of  crystallization  acts  as  free  water.  But  the 
moisture  of  the  atmosphere  acts  only  when  it  is  absorbed  by  one  of 
the  triturated  bodies. 

5.  The  consequence  of  the  decomposition  has  no  effect  on  la 
success.  It  is  the  same  thing  whether  the  body  produced  by  the 
decomposition  be  soluble  or  not. 

What  is  called  disposing  affinity  might,  in  consequence  of  (hb 

last  circumstance,  be  rejected. 

The  reddening  of  tincture  of  litmus  Is  an  acti<Hi  of  adds  de^ 

pending  entirely  on  the  presence  of  water- 
Finally,  there  are  chemical  compounds  which  are  formed  en-    ^ 

tirely  in  consequence  of  the  heat  evolved  by  (he  tritliration )  flat 

example,  the  compound  of  sulphur  and  pfaosphtrius. 


Article  IV. 

A  Comparison  qf  the  Old  and  New  Theories  respecting  the  fTaturt 
of  Oxymuriatk  Add,  to  enable  us  to  ji4dge  which  of  the  two  de- 

■  serves  the  Preference.  By  Jacob  Berzelius,  M.O,  Professor  of 
Medicine  and  Pharmacy,  and  Fellow  of  the  Royal  Academy  of 
Sciences  at  Stockholm. 

(Cmtinuid  frmi  p.  SSO.) 

y,  Chiorine  comhines  with  Azote.  Tlie  Compound  is  an  oUy-form 
Liquid,  which  explodes  violently  at  the  Heat  of  ioilmg  fPateTf 

lecame  its  Conslituenls  separate. 

To  be  able  to  judge  rightly  of  these  facts,  we  must  make  a  short 
digression  on  the  explosions  of  chemical  compounds,  and  on  the 
appearance  of  fire  which  takes  place  during  these  explosions. 

Of  the  hypotheses  which  have  been  formed  to  account  for  the 
increase  of  temperature  during  chemical  combinations,  which  ofteh 
proceeds  so  far  that  fire  actually  appears,  that  one  only  agrees  with 
all  the  phenomena,  and  accords  with  the  whole  of  science,  which 
ascribes  the  heat  and  the  fire  produced  in  chenucd  combinatiMM  ta 
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the  same  cause  as  in  electrical  discharges.  I  need  not  her?  state 
the  great  number  of  facts,  which  have  obliged  us  to  give  up  the 
old  opiuioos  and  adopt  the  new,  as  they  must  he  known  to  all 
those  who  have  followed  the  progress  of  the  science. 

Fire,  accordiDg  to  this  theory.  Is  produced  by  the  neutraUzing  of 
the  opposite  eleptrorcheinical  states  of  ibe  bodies  entering  into 
combination ;  and  it  is  put  beyond  all  doubt  by  experiments  that 
the  iBore  o)q>osite  the  state  uf  e^clricity  between  two  bodies  is,  the 
more  intense  is  the  appearance  of  fire  when  they  combine.  Wheo, 
therefore,  two  bodies,  A  and  B,  are  united,  and  a  Ibird,  C,  is 
presented  capable  of  neutralizing  the  electro-chemical  slate  of  A 
more  completely  than  B  can ;  then  B  will  be  displaced  by  C  with 
an  increase  of  temperature,  because  the  new  and  more  complete 
electro- chemical  neutralization  always  produces  an  increase  of  tem- 
perature. Thus  gold  and  silver  unite  very  weakly  to  oxygen.  Hence 
it  may  be  conjectured  that  when  they  combine  with  it  only  a  very 
small  increase  of  tempei'ature  is  produced.  When  the  oxides  of 
these  metals  are  reduced  by  potassium  or  hydrogen,  or  iron  or 
cbarcoaj,  Are  always  makes  its  appearance, 

Qbseryations  show  ^s  that  bodies  which  have  no  great  oppositioD 
in  their  electro- chemical  properties,  those,  namely,  which  have 
only  weak  affinity  for  each  other,  arc  capable  of  combining  only  in 
very  low  temperatures,  and  are  again  decomposed  in  higher  tem- 
peratuFe«.  On  the  other  hand,  it  is  very  common  to  find  bodies 
which  have  a  stronger  affinity  for  each  other  combining  only  in 
high  temperatures.  In  low  temperatures  bodies  usually  obey  weak 
amnities,  and  the  compounds  produced  are  decomposed  in  higher 
temperatures  with  greater  or  lesser  rapidity,  because  then  stronger 
affinities  act;  and  when  there  is  a  very  great  diSerence  in  the 
degrees  of  the  uniting  and  decomposing  affinities,  the  decomposi- 
tion is  attended  with  the  appearance  of  fire,  and  with  an  esploeioa. 

We  sec  from  this  why  J  ulminating  silver,  Jutminaling  gold,  &c, 
exist  in  a  given  temperature,  and  in  another  temperature  are  de 
composed  of  themselves  with  an  explosion,  and  the  appearance  of 
fire.  The  affinities  which  give  existence  to  fulminating  silver  are 
those  of  hydrogen  to  azote,*  of  silver  to  oxygen,  and  of  ammonia 
to  oxide  of  silver.  Each  of  these  is  weak,  and  is  destroyed  in  a 
higher  temperature.  Hence  it  follows  that  fulminating  silver  must 
be  destroyed  at  a  high  temperature.  But  it  will  be  asked  how  this, 
decomposition  takes  place  in  a  low  temperature,  why  fire  is  pro? 
duced,  and  whence  proceeds  the  dreadful  violence  of  the  decompo- 
sition ?  All  these  proceed  from  the  burning  of  the  hydrogen  at  the 
expense  of  the  oxygen  in  the  oxide  of  silver,  or  from  the  more 
^mplete  electiu-chemical  neutralization  of  the  oxygen  an 4 
jiiydrogen  in  water  than  in  fulminating  silver. 

We  learn  from  satisfactory  experiments  that,  when  two  bodies  of 
opposite  e!{:ctrQ-chemic(il  properties  apt  upon  each  other,  an  e&c- 
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trical  polarization  takes  place  between  them,  wtich  iocrenses  as 
their  temperature  appFoacnes  nearer  to  that  la  which  their  peculiar 
affiaities  can  act,  vrhca  the  polarization  vanishes  at  the  same  time 
that  their  union  is  completed,  with  the  appearance  of  fire.  Such  a 
polarization,  therefore,  must  take  place  between  the  oxygen  and 
hydrogen  in  fulminating  silver;  and  it  must  be  the  greater  the  less 
of  their  original  electro-chemical,  properties  is  neutralized  in  the 
frther  compound.  Experience  likewise  teaches  us  that  the  affinities 
are  more  active  in  solid  and  liquid  bodies  at  low  temperatures  than 
in  gases ;  and  tliat  they  act  in  condensed  ga&es  more  readily  than  in 
gases  of  the  usual  density,* 

From  all  these  observations  it  may  be  concluded  that  in  fulmi- 
nating silver  the  polarization  is  nearly  at  its  maximum  (that  is,  at 
the  discharging  or  uniting  point),  so  that  a  very  small  cause  will 
bring  it  to  that  state.  Hence  we  see  the  reason  wbv  a  small  touch 
will  make  fulminating  silver  explode,  either  from  the  elevation  of 
temperature,  or  from  the  power  which  friction  has  to  excite  elec- ' 
tricity.  But  whence  comes  the  extraordinary  rapidity,  with  which 
Hie  decomposition  takes  place  ?  Can  it  be  explained  by  the  rapid 
communication  of  the  high  temperature,  or  the  combustion  ?  Ex- 
perience teaches  us  that  the  propagation  of  heat  is  not  particularly 
rapid,  and  that  it  is  very  far  from  instantaneous,  even  In  liquid 
bodies.  The  rapidity  increases  with  the  increase  of  temperature, 
but  it  always  requires  time.  By  the  mere  propagation  of  heat  gra- 
dually evolved  by  combustion,  it  is  impossible  to  explain  the  im- 
measurable rapidity  of  an  explosion  by  which  a  cannon  is  burst 
before  the  ball  has  time  to  be  put  in  motion.  On  the  other  band, 
experience  shows  us  that  the  propagation  of  electricity  may  be  con- 
sidered as  instantaneous.  In  the  exploding  compound  there  are  two 
or  three  bodies  almost  at  a  maximum  of  electrical  excitement. 
Hence  we  may  conceive  how  this  excitement  discharges  itself  at 
once  in  an  immeasurably  small  period ;  and  by  the  combination  of 
substances  which  at  that  temperature  are  gaseous,  the  dreadful 
phenomenon  which  we  call  explosion  may  be  explained. 

The  electro-chemical  theory,  then,  explains  all  the  appearances 
of  an  explosion  in  a  satisfcictory  manner,  and  corresponding  with 
all  the  rest  of  chemical  science.  It  shows  us  that  an  explosion 
cannot  take  place  unless  when  a  compound  (or  a  very  complete 
mechanical  mixture)  can  arrange  its  constituents  in  other  propor- 
tions, by  means  of  which  their  opposite  electro-chemical  properties 
can  be  diuch  more  completely  neutralized  than  before. 

But  now  the  question  occurs ;  as  in  each  chemical  combination 
an  increase  of  temperature  takes  place,  which  often  amounts  to 
fire,  does  the  same  take  place  in  opposite  circumstances,  or  during 
chemical  decomposition  ?  We  have  no  theoretical  ground  to  deny 
this.  We  are  ignorant  whether  fire  Consists  in  electrical  dischargesj 

n  Grc  bj  a  fed.bot  )roD,  bat  It  UikM 
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4Bd  as  loDgae  we  do  not  know  iha,  it  u  ioipo^slble  {or  m  to  sajF 
whether  it  cui  take  pljue  or  pot  {ly  a  leparatioD  of  electcidties.  S^t 
wbedier  an  iaerease  of  temperature,  or  the  appearance  of  fire,  id 
reality  takes  place  in  fiuch  cases,  we  may  determine  t>y  experineot. 
The  question,  th^n,  comes  to  tbu :  do  we  kaow  any  eaujiiple  of 
two  combined  bodies,  whose  simplicity  is  undisputed,  that  separate 
from  each  other  with  ap  iocrease  of  temperature  produced  by  the 
wparatioa  itself,  and  which  assumes  a  stau  of  complete  disunioD  2 
For  my  part,  I  am  acqu^nted  with  no  such  euquple ;  for  thU  mi 
tbe  present  case  neither  euchlorine,  nor  chloride  of-  azote,  nqr 
iodide  of  azote,  can  be  admitted,  is  obvious. 

None  of  the  easily  reducible  ntetallic  oxides  gives  tbe  le^  sen- 
sible increase  of  temperature  when  it  is  reduced  by  iqeans  of  heat, 
and  the  reduction  ceases  as  soon  as  the  temperature  is  lowered; 
which  would  not  he  the  case  if  the  process  of  sepasation  occasioned 
an  increase  of  heat,  wtiicb^'  at  least  io  some  c^ses,  would  be  able 
to  complete  the  process  without  the  aid  of  external  warmth.  If. 
8)tch  ail  evolution  took  place,  the  red  oxide  of  mercury,  when 
heated  to  the  decomposing  point,  must  explode;  for  exaii)ple« 
when  it  Is  thrown  into  a  platinum  crucible  at  a  white  beat.  But, 
though  both  the  oxygen  and  mercury  at  that  temperature  ue 
gaseous,  the  oxide  is  only  slowly  reduced  a^  it  cornea  in  contact 
with  the  crucible.  Hence  we  may  say  that  in  this  case,  as  well  a% 
in  that  of  boiling  water,  beat  becomes  latent ;  and  that,  of  conse- 
quence, in  chemical  decompositions,  heat  is  rather  al»orbed  thaa 
evolved.  .  . 

When  the  aSwily  between  two  bodies  is  destroyed  by  an  increase 
of  temperature,  we  caonat  suppose  that  this  takes  place  iu  consc^ 
quenoe  of  an  annihilation  of  the  affinity^,  so  that  the  united  bodies 
are  instantaneously  separated  from  each  other,  just  a»  a  body  haii>g- 
ing' by' a  string  falls  to  the  ground  when  we  cut  tbe  string.  The 
actions  of  the  affinity  and  of  tbe  temperature  arc  to  be  co^ideied 
ai  two  powers  acting  in  opposition  to  each  ether,  ip  consequence  of 
which  the  ^BJoiiy,  uiben  overcome,  is  instantaneously  prevented 
.from  acting  sensibly.  We  see  from  this  that  an  increase  of  t&mpe- 
T^ure  cap  produce  no  insUntaneous  decomposition  in  a  large,  Ofass, 
especially  when  we  take  into  view  the  slowness  of  the  propag^tioe 
of  heat  But  as  it  is  certain  tl^t  each  electrical  oeutialization  and. 
chemical  combination  is  accomjianied  by  an,  increase  of  (etn^era.-? 
ture,  it  is  pbyious  that,  if  electro- clieo^ical  tie  composition  were, 
accompanied  by  t)ic  wn^  increase,  tliis  would  apt  be  confined  to  a . 
fqw  rar-e  exampk^  but  would  bf  a  necessary  and  constant  con- 
oemitan.t  of  evwry  decomposition.  £«i^  ap  it  has  been  observed  on\y 
in  a  fcKtrare  c«s«£,  we  may  conclude  it  follows  with  tolerable  certainty 
that  an  increase  Qf  temperature  is  not  produced  by  decomppsition. 
'  From  what  b^s  he«i}  said,  it  foUows  that  ^n  explosion,  which 
cannot  take  place  without  an  evident  increase  of  temperature  pro- 
duced by  itself,  cannot  well  accompany  the  separation  of  two  ele- 
mental; bodies,  which  by  the  seg^afion  9^^.  reduced  ^«cb  to  a^t(i 
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9f  amplioity.  The  phitnonpcDOD  shows  elearly  that  eithei  aU,  or 
«t  leqst  oQe,  of  the  evp^rating  bodies,  is  compound;  aod  thftt  during 
the  cxplosioQ  the  «<^titueats  are  differratly  aTran|«d. 

.  I  npw  return  to  the  chlfride  »f  axoie.  The  new  doctrine  coi)-> 
sidtrs  thic  body  as  a  ogaipound  of  ohloiine  and  aiote.  When  the 
temperature  is  slightly  elevated,  both  the  elemeoti  aepsrate  with  aa 
explosion,  and  the  productioD  of  fire,  The  new  doctrine  aokDOW-> 
ledgK  the  difficulty  of  Miplatniag  the  explosion,  but  denies  that  oa 
this  accoutit  any  cousequence  ean  be  drawn  against  its  aceuncy. 

The  old  doctiine  considers  this  peculiar  substance  as  a  cotnpouod 
4^  tamiatjo  acid  and  nitrous  aiiid  (or  nitiic  -acid)  both  free  from 
wat£i',  because  these  atiids  are  obtained  when  the  exploding  com- 
pound is  exposed^  (o  t|w  action  of  water  in  a  close  vessel.  M  oxy~ 
-muriatic  acid  at  a  high  temperature  retains  oxygen  much  nainv 
poweifully  than  charcoal  does,  it  is  obvious  that  in  a  h^h  tempera- 
ture muriatic  acid  must  decompose  nitrous  acid,  and  thb-new  com- 
hination  must  be  accompanied  by  fire.  The  red-hot  oxymumdo 
acid  gas  and  azotic  gaf  occasion  tbe  explosion. 

When  thi^  compouud  is  touched  by  a  combustible  body  containing 
hydrogen,  the  hydrogen  unites  with  the  oxygen  of  the  nitrbui  acid, 
.iwd  forms  water,  which  unites  with  the'muriatic  acid.  But  as  this 
process  occasions  an  increase  of  temperalure  beyond  what  the  comi 
pound  can  bear,  the  whole  explodes  at  the  instant  of  contacL 

To  put  it  in  the  reader's  power  to  judge  mwe  accurately  of  tliW 
view,  1  will  endeavour  to  give  an  answer  to  the  following  questions: 
How  CHD  we  conceii^e  this  body  to  exist  in  water,  if  it  he  composed 
of  anhydrous  muriatic  acid  and  nitrons  acid,  while  yet  muriadc  acid 
in  a  high  teniperature  has  an  infinitely  greater  aftnity  for  oxygen 
than  Bzole  has  i  How  is  an  anhydrous  acid  different  from  an  hydraur 
acid  ?  What  is  a  double  acid  ?  And  do  we  know  any  such,  besidra 
those  produced  by  cblarine,  fluorine,  and  iodine. 

When  oxymuriatic  acid  gas  acta  at  a  low  temperature  oa  an 
ammowKal  salt  dissolved  in  water,  the  osymtlriatic  acid  1^  At 
hydrt^en  of  the  ammonta  is  reduced  to  the  state  of  hj^rous 
-muriatic  acid;  and  as  the  azote,  at  the  instant  of  its  disengage- 
njent,  is  in  contnct  with  oxymuriatic  acid  still  uudccompcsed,  it  is- 
enabled,  in  consequence  of  tJie  affinity  of  azote  for  oxygen,  together 
with  tlut  of  nitrous  acid  for  mwiatic  acid,  to  overcome  the  simple 
affioity  Qf  muriatic  acid  for  oxygen,'  it  decomposes  the  oxyRHiriatic 
acid,  and,  both  acids  uniting  together,  form  an  insoluble  compound, 
which  fklls  to  the  bottom.  But  how  it  eomes  to  pus  that  in  this 
new  arrangement  of  the  constituents  which  takes  place  io  a  low : 
temperature,  the  oxygen  atill  retains  the  greaast  pan  of  its  origmal 
ekoii;or«hemical  polarisation  towards  the  muriatic  acid,  though  it: 
rcBuinsi  in  combination  with  the  azote,  and  exisU  in  the  compoimd' 
a^  a  constituent  of  the  nitrous  acid  (without  which  the  explosioo' 
could  not  take  place)  cannot  in  the  present  state  of  our  electro--, 
chemical  knowledge  be  fully  explained.    But  this  is.ito  o%etien  to 
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the  accuracy  of  the  old  doctrine,  as  wc  know  several  other  examples 
of  the  same  kind,  the  explanation  of  which  must  remaia  till  our 
knowledge  be  further  advanced.  Maoy  other  bodies  susceptible  of 
sn  higher  degree  of  oxidation  mutually  decompose  each  other  at 
difierent  temperatures,  as  happens  in  the  present  case  with  azote 
And  muriatic  acid.  When,  for  example,  a  cold  solution  of  |»Wo> 
sulphate  of  iron  is  poured  into  sulphate  of  silver,  the  silver  is  pre- 
cipitated by  the  oside  in  the  metallic  state,  and  the  ferruginous  salt 
is  converted  into  persulphate  of  iron.  If  the  mixture  be  now  bcnled, 
the  silver  again  takes  oxygen  from  the  iron,  and  we  obtain  a  solution 
of  proto-sulphate  of  iron  and  sulphate  of  silver.  This  phenomeoon 
is  still  more  striking  when  powder  of  silver  Is  boiled  in  a  somewhat 
concentrated  solution  of  persulphate  of  iron.  How  far  soever  oui 
knowledge  shall  advanc^  we  must  expect  still  to  meet  with  inex- 
plicable facts. 

It  is  now  asked,  How  can  an  anhydrous  acid'be  accurately  dis- 
tinguished from  a  hydrous  acid  ?  And  how  the  anhydrous  state 
contributes  something  to  elucidate  the  nature  of  the  exploding 
compound  which  diSers  from  a  compound  of  common  acids? 
Though  none  of  the  anhydrous  compounds  of  muriatic  acid  witbi 
phosphoric  acid,  phosphorous  acid,  &c.  can  be  produced  as  aa 
example,  yet  whoever  will  cast  his  eye  over  the  wb<de  class  of  these 
eom|K>unds  will  find  many  instances. 

It  has  been  ascertained,  both  by  my  own  experiments  and  those 
of  other  chemists,  that  many  of  the  more  powerful  acids,  whicJi  the 
older  chemists  considered  as  pure,  are  combined  with  water,  which 
■erves  them  as  a  basis,  without,  however  (as  is  the  case  with  most 
other  bases),  diminishing  their  acid  properties.  Several  of  these 
adds  are  of  such  a  nature  that  chemistry  knows  no  method  of  ex- 
hibiting them  in  an  anhydrous  state.  Others  of  them  may  be 
brought  to  a  state  of  purity,  and  then  show  very  striking  properties, 
which  deserve  more  attention  from  chemists  than  lias  hitherto  been 
bestowed  on  them. 

If  we  cast  an  eye  upon  phosphoric  and  boracic  acids  rendered 
free  from  water  by  heat,  and  upon  dry  carbonic  acid  gas,  we  per- 
ceive at  once  that  in  this  state  they  have  lost  a  good  deal  of  their 
acid  properties,  which  they  only  recover  by  the  addition  of  water. 
When  glassy  phosphoric  or  boracic  acid  in  powder  is  brought  m 
contact  with  ammoniacal  gas  over  mercury,  no  absorption  of  the 
gas  takes  place,  and  no  ammoniacal  salt  is  formed.  But  if  a  moist 
paper  be  introduced  into  the  jar,  and  left  on  the  surface  of  the 
mercury,  the  formation  of  phosphate  or  borate  of  ammonia  in- 
stantly begins,  and  continues  till  the  paper  is  thoroughly  diy,  and 
^1  the  water  has  entered  into  combination  with  the  salt.  From 
this  it  seems  to  follow  that  no  simple  ammoniacal  salt  can  exist 
without  combined  water.  But  as  sub-ammoniacal  salts  exist  with- 
out water,  and  as  boracic  acid  is  capable  of  forming  sub-salts,  a 
sub-borate  of  ammonia,  in  such  a  case,  might  be  supposed  capable 
'  of  beit^  Eprmed.    if  welt-burat  lim^,  free  from  water,  be  brought 
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ID.  contact  with  dry  carbonic  acid  gas,  the  gas  is  not  absorbed,  or 
the  absorption  is  scarcely  perceptible.  But  aJJow  aqueous  vapour  to 
enter,  and  the  absorption  is  completed  in  a  few  minutes,  though 
water  does  not  constitute  one  of  the  constituents  of  carbonate  of 
lime.  Whoever  has  studied  the  experiments  of  Mrs.  Fulhame.is 
acquainted  with  other  instances  of  the  same  kind.  Water,  there- 
fore, produces  an  alteration  in  most  oxidized  substances,  whereby 
they  enter  more  easily  at  low  temperatures  into  combination  with 
Other  oxides.  We  are  not  yet  well  acquainted  with  the  nature  of 
this  action  of  water,  and  of  all  the  theoretical  explanations  of  it 
that  have  been  proposed,  there  is  not  one  worthy  of  adoption. 

It  is  known  that  in  the  distillation  of  green  vitripl  a  smoking, 
liquid,  crystallizable  matter,  the  nature  of  which  was  long  un- 
known, follows  the  sulphuric  acid.  Mr,  Vogel,  o£  Bareuth,  found 
that  this  peculiar  body  formed,  with  lime,  gypsum;  with  baryt^ 
sulphate  of  baiytes  j  with  soda,  Glauber's  salt ;  and  with  water, 
common  sulphuric  acid.  Owing  to  the  great  difTerence  of  the 
physical  properties  of  this  body  from  those  of  common  sulphuric 
add,  he  did  not  draw  the  very  natural  conclusion  that,  as  it  forms 
common  sulphuric  acid  with  water,  it  must  be  an  anhydrous  sul-  , 
phuric  acid.  He  found,  likewise,  that  when  sulphur  was  heated 
with  this  body,  it  formed  at  least  two  combinations  with  it,  neithet 
of  which  was  sulphurous  acid,  Mr.  Vogel  appears,  therefore,  to 
liave  discovered  new  oxides  of  sulphur,  by  reducing  anhydrous 
sulphuric  acid  by  means  of  sulphur,  which  are  very  highly  deserving 
of  the  attention  of  chemists. 

From  what  has  been  said,  it  is  evident  that  anhydrous  acids  (not 
saturated  with  a  base)  may  he  accurately  distinguished  by  mean^  of 
their  physical  characters  ^om  the  same  acids  combined  with  water 
—a  difference  which  may  very  well  be  compared  to  that  between  a 
combustible  radical  and  its  oxide,  or  perhaps  any  other  of  its  com- 
ponnds. 

The  compounds  formed  by  two  or  more  acids  are  well  entitled  to 
the  attention  of  chemists,  especially  as  this  class  of  bodies  has  not 
been  long  known,  and  therefore  has  not  been  much  examined.  I 
cannot  here  notice  the  compound  acids  into  which  muriatic  acid 
and  fluoric  acid  enter  as  ingredients,  but  must  confine  myself  to  the 
compound  acids,  which  are  acknowledged  by  both  doctrines. 

If  highly  concentrated  sulphuric  acid  be  brought  in  a  small 
vessel  in  contact  with  nitrous  gas  over  mercury,  the  gas  is  not  ab- 
sorbed by  the  acid,  a  proof  that  in  this  way  no  sulphate  of  nitrous 
gas  is  formed.  If  we  introduce  a  little  oxygen  gas,  nitrous  acid  U 
formed,  which  is  absorbed  by  the  sulphuric  acid,  and  forms  with  it 
a  small  crystallized  compound.  If  we  continue  to  add  oxygen  gas 
in  small  quantities  till  no  more  nitrous  acid  is  absorbed  by  the  sut- 
phuric  Bcid,  the  whole  is  converted  into  a  magma  full  of  plumose 
crystals.  The  crystals  may  he  separated  from  the  liquid  by  throwing 
the  whole  into  a  funnel  filled  two-thirds  with  pounded  glass,  and 
(Offing  the  mouth  of  the  funnel  with  a  glass  plate,  to  keep  out  tli9 
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Broisture.  The  crystallized  body  obtained  by  this  means  is  a  die- 
mical  cwnpound  of  sulphuric  acid  and  nitrous  acid,  in  which  the 
latter  cohtains  one-third  of  the  oxygen  contained  in  the  former 
/=s  'SO*  +  4  S  O').  It  seems,  likewise,  to  contain  some  water.* 
When  this  compound  acid  is  gently  heated,  it  melts  like  fat,  but 
crystallizes  on  cooling.  When  mixed  with  a  little  water,  it  is  de- 
composed, and  converted  into  common  sulphuric  acid  and  hydrous 
Eitrous  acid,  and  this  last  liquid,  according  to  the  proportion  of 
water,  is  yellow,  green,  or  blue,  \yhen  so  much  water  is  added 
M  to  render  it  colourless,  the  nitrous  acid  is  completely  decomposed 
into  nitric  acid  and  nitrous  gas,  just  as  is  the  case  with  common  red 
Ditric  acid.  When  the  compound  acid  is  distilled  in  ^  gkss  retort, 
the  nitrous  acid  is  converted  (partly  by  absorbing  oxygen,  partly  by  - 
giving  out  nitrous  gas)  into  nitric  acid,  and  we  obtain  a  compound 
<rf  sulphuric  and  nitric  acids,  which  cannot  be  decomposed  by  dis- 
tiltttion  (unless  they  be  previously  diluted  with  water).  This  com- 
pound add  is  heavier  than  common  suljihuric  acid,  and  may  be 
obtained  of  the  specific  gravity  1*94  or  1'9€.  It  does  not  crystallize 
when  cooled  down,  and  dissolves  metals  with  the  evolntioo  of 
nitrous  gas. 

We  have  here  an  example  of  two  compound  acids  of  su^kuric 
Mcid,  the  one  with  nllrous  acid,  the  other  with  nitric  acid.  Hence 
Ve  see  that  other  compound  acids  exist  besides  the  disputed  ones; 
md  have  ground  to  conclude  that  similar  compounds  of  the  other 
teids,  namely,  munatic  acid,  phosphoric  acid,  fiuoric  acid,  iodine 
with  nitrous  and  nitric  acids,  must  exist,  and  only  require  investi- 
gation to  be  discovered.  We  perceive,  therefore,  that  the  difficulty 
(rf  accounting  for  the  explosion  of  chloride  of  azote  is  not  the  only 
reason  for  considering  this  body  as  a  compound  of  muriatic  acid 
with  nitrous  or  nitric  acids. 

We  are  not  entitled  to  demand  of  the  old  doctrine  an  esplanatioil 
why  the  acids  combine  trigcther  in  the  middle,  or  at  least  on  the 
suiiiice,  of  water,  and  then  are  brought  by  the  water  slowly,  and 
with  difficulty,  to  the  slate  of  hydrous  aci^,  though  they  nave  a 
stronger  affinity  for  water  than  for  each  other.  Neither  will  we 
require  of  the  new  doctrine  to  explain  why,  although  the  affinity  of 
ehlorine  to  hydrogen,  and  of  azote  to  oxygen,  be  greater  than  that 
of  osygen  to  hydrogen  (so  that  chloride  of  azote  gradually  decom- 
poses water  at  the  common  temperature,  and  &}rms  muriatic  acid 
and  nitric  acid),  yet  these  acids  are  not  formed  at  once,  as  chloride 
of  azote  may  be  obtained  in  the  midst  of,  or  on  the  surface  of, 
water.  We  see  that  the  difficulty  of  explaining  these  fects  is  the 
same,  whatever  doctrine  we  embrace. 

Gay-Lussac  has  very  properly  stated  the  difficulty  of  an  explosion 
from  mere  decomposition,  and  asks  {Gilbert's  Annalen,  vol.  xlix. 


*  A  lery  internliag  melbod  of  »bUiniag  Itaia  compoand  add,  but  not  iarfrvb- 
lire  wlib  r»pect  (o  ita  BUoie,  will  be  foaa^  in  I^n's  Glen,  of  Chen.  PUl. 
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-p.  31),  whether  the  appearance  of  fire  be  owing  to  the  shock  Which 
th«  g»es,  instanuneously  set  at  liberty,  give  to  the  surrounding  sir, 
ja  we  know  that  the  compression  of  air  produces  heat,  which  sMjr 
very  well  amount  to  redneES.  But  this  does  not  explain  the  prin- 
cipal phenomenon  of  the  explosion,  namely,  the  extraorduuny 
CDergy  with  which  the  gaseous  bodies  are  set  at  liberty ;  and  thett 
is  another  appearance  which  puts  the  insufficiency  of  that  explBDB- 
tion  beyond  doubt.  If  a  portion  of  the  compound  be  exploded  in  ■ 
vAikI  containing  air,  the  afr  is  distinctly  expended  during  the  «x- 
ploMon,  and  again  condenses,  which  oould  not  take  place  if  the 
nre  of  the  explosion  were  the  consequence  of-  the  compressioa  of 
the  air ;  for  in  that  case  the  air,-dnFing  the  expiosioa,  must  occupjr 
«  smaller  space  than  afterwards,  when  it  has  time  to  expand,  and  w 
absorb  the  heat  which  it  has  lost.*  From  what  has  here  been  said» 
it  fbllows^that  the  esplanUion  of  Gay-Lussac  ii  not  accurate,  and 
that  the  eleratimi  of  temperature  must  be  owing  to  the  chemical 
process  which  precedes  the  exploaiou,  and  must  proceed  from  the 
same  causeasthat  of  fulminating  silver,  fulminating  gcdd,  &c. 

We  have  now  to  explain  what  takes  place  in  the  explosion  of 
cuchlorioe.  According  to  the  old  opinion,  this  gas  is  the  seccoMl 
super-oxide  of  the  basis  of  muriatic  acid  in  wliich  that  basis  is  conn 

*  Gsy-IiHiwc  inqaireii  whctim  in  this  illnalloii  we  majr  not  have  recoam  fa 
•lectricilj,  aa  we  know  id  many  dtcaiDposilEoni  produced  h;  Ibat  agent,  Fran 
tkii  qnestiuD,  at  well  as  Trom  wjia.t  be  laya  in  (he  Appendii  to  hi]  TrpMiie  nu  the 
Keatralil;  of  CompoHoda,  we  may  conclude  tlial  hilbertu  he  bas  not  paid  iDacb 
allenlloN  In  etecCro-chrnical  itudiea.  A;  tii'n,  on  tlie  odb  aide,  ii  rather  auriiriuag, 
•■  on  Ibe  olheraide  it  ii  very  encouraging,  thai  even  bii  ebemical  ilydiee  otligeil 
fain  t»  bave  recoune  to  this  universally  dialribuled  a^nt,  as  (be  new  bcIfucc  ha* 
reason  to  expect  much  Troin  the  Dncomnon  talents  of  ibia  distingnisbed  man.  Gay- 
Lmsac,  amoag  other  things,  menliona  aa  n  fRct  alill  nneiplained,  Ibal  whea  a 
talaraledsolBliaB  or  nitrate  of  ammoaia  ia  niied  with  its  own  bulk  aF  water,  tb* 
bulk  it  diniaiilied,  and  at  the  same  lime  cold  prodaced.  I  aball  ntaice  a  few 
obteTTBlions  on  thia  aubject.  In  my  Treatise  an  the  Water  of  CryslallizatinD  I 
bave  Already  endeavoured  to  draw  the  attention  of  chcmiits  to  the  differene* 
betweeiTBidutiitn  In  water  and  CDmbiniDg  cheuiically  with  water.  Carbonate  of 
nafaetia  combinee  ehemieally  with  {  of  its  weight  of  water,  but  is  insoluble  ia 
that  liquid.  Nitrate  of  potash  coDlaini  no  chgmically  coiabined  water,  yet  it  ii 
•olublein  that  liquid.  When  a  body  unites  chemically  with  nnlcr,  h«at  is  pro- 
duced ;  when  it  disanlvn  >o  water,  cold  is  evolved.  If  muriate  of  lime  previoualy 
bested  (9  rednesi  be  moistened  with  water,  beat  is  Gut  produced,  becauae  the 
water  of  cryilallizatioD  combines;  but  wheu  more  water  is  addvil,  cold  taket 
place.  Tbe  principal  cauae  of  (he  heal  is  not  so  much  thR  erndetisation  of  water 
ai  it>  cbctnical  combination,  that  ia,  the  opflbsilB  eleclTo-ehemieal  neutrriliBattoa 
•f  the  water  and  the  tali.  Tbe  eauae  of  tbe  cnld  by  (be  solution,  od  the  coutrary, 
il  (he  increase  of  tbe  Tolume,  and  the  easy  aoIubilKy  of  Ihesalt,  which  mutt  now 
spread  itself  through  the  whole  mass  of  the  water.  The  sDm  of  the  bulk  of  bAlh 
ia  diniaiibed,  because  the  water,  while  <1  receivn  the  salt  into,  ita  pores,  and  il 
dillted,  contr«c(9  itself  ibroaEh  tbe  action  of  the  salt.  Nqw  as.the  aalt  reqnire* 
uare  heat,  in  consequence  of  the  proportionally  muck  greater  separation  of  id 
molecules,  than  the  water  gives  out  in  conseifuence  of  the  approach  of  ils  par- 
ticles, cold  ensues.  (In  tbe  nppoeite  case,heBt  would  be  produced.)  The  greater 
the  proportion  of  water  compared  to  that  of  the  salt,  the  mort  bee(  ii  absorbed,  . 
(hoi^  the  mixture  does  not  luae  aa  much  temperatur»aa  when  the  qaan(i(y  of 
liquid  and  the  mast  (o  be  conird  is  small.  (lay-Luisac's  diOiciilty  h  explained  by 
this,  that  tbe  molecules  of  salt  donble  (beir  diitaace,  while  those  of  (h«  water  ar« 
•alj  cvadcQttd  a  lety  litlln  , 
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bioed  with  twice  as  much  osygen  as  in  munatic  acid.  This  gas 
-explodes  in  a  heat  of  between  86°  and  104°.  Fire  is  produced,  and 
the  gas  occupies  14-  times  the  volume  which  it  formerly  occupied, 
beti:^  resolved  into  ■^  oxygen  and  ^  oxymuriatic  acid  gas.  I  explain 
these  appearances  in  tlie  following  manner : — Muriatic  acid  com- 
bines at  a  certain  low  temperature  less  intimately  with  two  atoms  of 
oxygen,  with  which  it  makes  its  escape  as  a  gas  from  the  liquid.  la 
this  compound  the  electro-chemical  polarization  of  the  oxygen  it 
less  completely  neutralized  than  in  the  compound  of  muriatic  acnd 
with  half  as  much  oxygen  in  oxymuriatic  acid  gas.  When  the 
temperature  is  elevated,  the  muriatic  acid  cannot  retain  the  whole 
of  the  oxygen ;  it  therefore  enters  into  a  more  intimate  combination 
with  one  half  of  it,  and  undergoes  a  combustion  into  oxymuriatic 
jicid,  fire  being  evolved  in  consequence  of  the  m(He  complete 
electro- chemical  neutralization.  Tlie  other  half  of  the  oxygen  is 
set  at  liberty.  The  separation  of  this  portion  has  no  other  effect 
upon  the  explosion  than  that  of  increasing  the  volume  of  the  gaseous 
mass,  and  consequently  the  energy  of  the  explosion. 

This  explanation  appears  at  first  sight  liable  to  two  objections. 
The  first  is,  that  the  muriatic  acid,  which  was  here  in  the  state  of  a 
hydrous  acid,  should  separate  from  the  water  to  unite  itself  in  aa 
elastic  state  with  two  pn^rtions  of  oxygen  less  intimately  com- 
bined. But  it  is  a  very  cpmmon  appearance  when  a  gaseous  or 
•  insoluble  body  is  formed  by  the  play  of  affinities  for  the  liquid  body 
■  to  remain  while  the  gaseous  body  disappears,  or  is  precipitated  from 
the,  liquid,  though  its  formation  be  owing  to  a  weaker  affinity.  The 
muriatic  acid  here  leaves  the  water,  which  should  have  retained  it 
in  order  to  combine  with  oxygen,  and  form  euchlorine.  In  the 
same  way  concentrated  phosphoric  or  arsenic  acid  separates  the 
much  stronger  sulphuric  acid  from  its  bases  whenever  the  mixture 
reaches  the  temperature  at  which  anhydrous  sulphuric  acid  becomes 
gaseous.  Chemistry  can  exhibit  many  such  examples.  The  expla- 
nation of  them  belongs  to  a  department  of  the  doctrine  of  heat  still 
unexplained,  and  to  its  relation  to  both  the  electricities.  The  ex- 
planation furnished  here  by  the  old  doctrine  afibrds  no  anomaly 
different  from  what  takes  place  in  other  bodies. 

The  second  apparent  objection  is,  that  the  muriatic  acid  cotu- 
bines  less  intimately  with  two  portions  of  oxygen  than  it  does  with 
'the  one  portion  with  which  it  constitutes  oxymuriatic  acid.  But  it 
is  clear  tliat,  provided  the  same  difference  in  the  intimacy  of  com- 
bination takes  place  between  other  bodies  in  different  states,  this 
explanation  will/furnish  no  objection  or  improbability.  I  will  now 
•how  that  such  a  diSerence  in  the  intimacy  of  compounds  is  a  very 
general  appearance,  which  takes  place  not  only  between  simple 
bodies,  but  likewise  between  compounds,  to  which  hitherto  but 
little  attention  has  been  paid. 

When,  in  the  year  1811,  I  was  occupied  with  examining  thfl 
combination  of  antimony,  I  discovered  accidentally  that  several 
metalline  antimooiates,  when  tb^  begin  to  grow  red-hot,  exhibit 


I8I6.}        respecting  the  Nature  of  Oxymunatic  Aad.  439 

a  sudden  appearance  of  fire,  and  then  the  temperature  i^in  sinks 
to  that  of  the  surrouDtiing  combtntibles.  I  made  numerous  expe- 
Timents  to  elucidate  the  nature  of  this  appearance,  and  ascertained 
that  ttte  weight  of  the  salt  mis  not  altered,  aod  that  the  appearance 
took  place  without  the  presence  of  oxygen.  Before  the  appearance 
of  fire,  these  salts  are  very  easily  decomposed,  but  afterwards  th» 
vtt  neither  attacked  by  acids  nor  alkaline  leys — a  proof  that  thetr 
constituents  are  now  held  together  by  a  stronger  affinity,  or  that 
they  are  moi%  intimately  combined.  Their  opposite  eiectro-chemical 
polarity  must,  thereibre,  be  more  completely  neutralized,  by  which 
these  bodies  are  brought  to  a  state  of  chemical  indifference.  The 
cause  of  the  appearance  of  the  fire,  therefore,  is  that  in  a  higher 
temperature  a  more  intimate  chemical  combination,  or  a  stronger 
electro- chemical  dischai^c  must  take  place  between  the  bodies. 
Hence  it  follows  that  between  the  same  todies  different  degrees  of 
intimacy  in  point  of  combination  may  subsist.  From  my  disserta-^ 
tion  it  will  be  seen  that  1  even  at  that  time  foresaw  that  these  lacts 
would  furnish  a  key  to  explain  the  explosion  of  euchlorine. 

Some  time  after,  during  my  short  stay  in  London,  I  mentioned 
this  appearance  to  Wollaston  and  Davy.  The  former  observed  that, 
to  his  great  surprise,  he  had  seen  something  similar  in  gadolinite.* 
Davy  had  observed  the  same  appearance  of  fire  on  heating  the 
hydrate  of  zirconia,  which  he  ascribed  to  a  contraction  of  the  earth 
at  the  instant  when  the  water  separated.  Since  that  time  I  have 
observed  these  appearances  in  many  other  bodies ;  as,  for  example^ 
in  green  oxide  of  chromium,  oxide  of  tantalum,  and  oxide  of  rho* 
dium.     I  shall  take  oxide  of  chromium  as  an  example. 

Upon  pulverized  chromate  of  lead  let  a  mixture  of  concentrated 
muriatic  acid  and  alcohol  be  poured.  Heat  is  produced,  and  etboT) 
muriate  of  lead,  and  muriate  of  chromium,  formed.  Let  the  solu- 
tion be  mixed  with  more  alcohol,  in  order  to  separate  all  the  lead 
nits.  Then  distil  off  the  alcohol,  dilute  the  solution  again  with 
water,  and  precipitate  all  the  oxide  of  chromium  with  caustic  am- 
monia, adding  a  slight  excess  of  alkali,  I^et  the  greenish -grey  pre- 
cipitate, which  is  a  hydrated  oxide  of  chromium,  be  separated, 
dried,  and  heated,  in  a  crucible  or  smalt  retort  till  it  be  slightly 
red-hot.  Water  is  given  out,  and  the  oxide  becomes  greyish-black, 
or  almost  black.  Let  it  now  be  taken  from  the  fire,  weighed,  and 
placed  in  a  strong  heat.  As  soon  as  It  becomes  red-hot  we  shall 
perceive  it  all  on  a  sudden  become  intensely  ignited,  and  this  igni- 
tion disappears  almost  as  suddenly.  Oxide  of  chromium,  by  being 
thus  treated,  lose^  no  weight.  lis  colour  is  pale  green ;  and  instead 
of  its  easy  solubility  in  the  state  of  hydrate,  it  has  become,  when 

■  Tbe  appearance  of  fire  nhich  gadolinite  displays  19  very  lirely.  Tbe  variety 
with  a  glosiy  fracture  ansners  beller  than  Ibe  spiintery  lariely.  Ii  is  to  W.  heated 
liefore  the  blow-pipe,  <o  that  Ibe  -whole  piece  becomei  equally  hoi.  At  a  red 
faeul  it  catehei  fire.  The  colour  becomes  greenidi-grey,  and  the  solubility  in  acidi 
Ii  deilroyed.  Two  small  pieces  of  gadolinite,  one  of  nbich  had  been  heated  to 
redncM,  were  pnt  id  aqna  rrgia ;  tbe  first  mu  diuoWed  in  a  few  houri )  (he  lecead 
ifu'net  attacked  ia  tyro  laonthi. 
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deprived  of  water,  difficultly  soluble,  aad  tfter  ignition  eooipl^telj 
ioMriuUe.  In  this  case  a  new  combustion  takes  place  between  the 
oxygen  and  chnnniuHi  alreadj  combined ;  that  is  to  say,  a  new 
electro- chemical  discharge,  by  which  the  elements  not  only  com* 
bine  more  intimately,  but  the  oxygen  has  lost  its  former  properties 
w  its  former  electro-chemical  polarization  has  been  exclian^d  for 
■  complete  eLeetro>chemical  indifference.*  It  is  clear  that  if  tb« 
oxide  of  chromium  at  this  lemper&ture  were  gaseous,  the  produc- 
tkm  of  fire  would  cause  it  to  explode,  without  the  ingredients 
uodogoiDg  Any  neW  combination  with  another  body  (perhaps  even  s 
aeperation},  and  without  the  c»ide  of  chromium  ceasit^  to  be  the 
moe  compound,  and  in  the  same  proportions  as  before.  If  we 
could  obtain  chromic  acid  free  from  water,  and  in  a  separate  state^ 
probably  when  exposed  to  a  higher  temperature  it  would  exhibit 
the  anne  appearance  of  fire  and  separation  of  osygen  as  takes  place 
with  eachlorine  in  the  same  circumstaoces. 

£dmund  Davy  found  that  when  a  neutral  solution  of  platiiHini 
wus  prebipitafed  by  hydro-sulphuret  of  potash,  and  the  precipitate 
dried  in  arr  deprived  of  oxygen,  a  blacic  compound  of  sulphur  was 
obtained,  which,  when  heated  out  of  the  contact  of  aii,  gave  oQt 
sulphur,  aad  some  sulphureted  hyd/ogen  gas,  while  a  combustion 
liaiilar  to  thtrt  in  the  formation  of  the  metallic  sulphurets  appeared, 
md  common  sulphuret  of  platinum  remaitied  behind.  In  thb  case 
-the  very  same  phenomenon  is  observable  as  in  euchlorine.  The 
platinnm  combines  at  a  low  temperature  loosely  with  a  greater  pro- 
portion of  sulphur  than  it  can  retain  ma  higher  temperature.  When 
tbe  compound  is  heated  there  is  produced  fire,  because  the  platinum 
Combines  more  intimately  with  a  portionof  the  sulphur,  and  another 
pCHtion  which  cannot  be  retained  at  that  temperature  is  disengaged^ 

I  have  found  that  when  we  heat  the  oxide  of  rhodium  obtained 
from  the  soda-muriate  of  rhodium,  water  first  comes  over ;  and  oa 
increasing  the  temperature,  combustion  takes  place,  oxygen  gas  is 
suddenly  disengaged,  and  a  sub-oxide  of  rhodium  remains  behind. 
Here  again  we  have  the  same  appearance  as  with  euchlorinea 
Rhodium  has  this  in  common  with  the  base  of  muriatic  acid  that 
its  first  and  third  oxides  are  salifiable  bases,  while  the  second  pos- 
sesses the  characters  of  a  super-oxide,  giving  out  oxymuriatic  acid 
when  digested  with  muriatic  acid,  and  forming  salts  with  no  acid» 
but  in  some  measure  combining  itself  with  the  bases.  The  per- 
oude,  oo  the  ceritrary,  is  a  well  marked  salifiable  base ;  but  its 
oxygen  is  less  intimately  coEObined.     It,  cannot  be  obtained  from 

*  If  we  adopt  IhcMieorj,  Bad  plar« 
(he  elect ro-cboaical  properties  of  bod  in 
la  the  elect ro-chrmicBl  pill sH tj  nf  their 
nnallesl  parts,  the  first  ciHnb<iia.tioii  mKy 
feepToduced  by  thedlichBrge  of  the  tna 
pol»,  B,  C.  The  coinpoand  is  Mill 
polBi  bj  the  electricity  of  A  and  D, 
tlait '  i>,  it  ptHKiHs  those  propcrtiei 
-which  it  loKiby  Ibe  dUcharge  of  A,  D,  because  lh«  bod jUwabtcoiiW), 
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At>Hi  the  inferior  oxides,  as  these  have  the  oxygen  more  iatimately 
combined ;  but  is  procured  onl^  at  lover  temperatures,  aod  under 
favourable  ciroumstances  by  the  abstraction  of  the  excess  of  iliodium.* 
The  base  of  rouristic  acid  gives,  in  the  same  way,  lirst  an  acid,  thcna 
two  super-oxides,  then  an  acid,  which  can  be  procured  only  uader 
favourable  circumstances,  and  by  no  means  directly. 

We  have  now,  1  conceive,  fully  shown  that  difierent  degrees  of 
intimacy  subsist  between  oxygen  and  the  same  combustilile  basis, 
frequently  between  the  same  jawpOTtions.  The  combustible  body 
in  a  low  temperature  often  unites  less  iDtimately  with  a  greater 
number  of  atoms  of  oxygen,  and  then  at  a  higher  temperature 
enters  into  a  closer  combination  with  a  smaller  number  of  atonu, 
by  which  fire  is  produced,  and  the  excess  of  oxygen  is  set  at  liberty. 
We  have  seen  that  tbie  diSerence  in  the  intimacy  of  the  combina- 
tion takes  place,  wi  only  between  comburtible  bodies  and  oxygen, 
but  likewise  between  other  bodies,  both  simple  and  compound,  as 
is  evident  from  the  experiments  on  the  production  of  sulpbaret  <^ 
platinum  by  the  m<nst  way,  on  the  metalline  anticaMiiates  and  the 
siliciate  of  jttria.  This  more  intimate  union,  then,  is  argeneral 
appearance,  and  it  cannot  be  alleged  that  it  has  been  contrived 
merely  for  the  purpose  of  accounting  for  the  explosion  of  euchlorine. 
It  is  evident,  therefore,  that  the  explanation  furnished  by  the  old 
doctrine  agrees  fully  with  every  other  department  of  chemical 
science. 


Article  V. 

Tfigononietrkal  Survey  of  the  Wide  Mtiulh  Skoal,  or  "Royal  Sooe- 
reign's  Skoal,  near  Beacky  Head,  in  the  English  Channel.  By 
CoT.  M.  Beaufoy. 

[For  the  Diagram  see  Plate  L.  I^g.  b,  c] 

Obsbryations  made  with  a  Hadley'a  sextant  for  determioing  the 
situation  of  the  Wide  Mouth  Sboal,  or  the  place  on  which  some 
years  past  the  Royal  Sovereign  man  of  war  grounded,  and  was 
nearly  lost,  and  which  shoal  is  in  a  book  of  pilcrtagc  denied  to  exist. 


Triangle,  I,  B,  H. 


Observed 
angles . . 


rH,Q,B,25">57'20"  (     I,B,  7l,B01  feet. 

{  B,  Q,  I,  62  38  25      Given  . .  <     H,  B,  48,290 
Ll,  Q,  S,  21  26  20  ll,  B,  H,  65°  53'  68" 


>  See  taj  ircatiae  On  the  Can»  of  Cbenlcal  Praportian,  Jt«nmtitJ  PUhtf^ 
Ml.  in,  jf.  866. 

Vol.  Vn.  N"  VI.  H  F 
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4iS  Trigtmmtirual  Stmmf  of  [Jcme, 

Ftel.     »airii«Hy«i. 

Q,  H,  liMal  from  Bex>iill  Church 38y90S  or   6-S4 

a,  Sy  •bml  from  Brigbtling  Mill M,L67 . .  lS-10 

Q,  I,  ibDBl  from  Willingttm  Mill 46,842 . .    7'<5 

Q,  S,  shoal  from  Beacby  Head  Flag  Staff  . .  .40,466 . .    fi'Cl 

Let  M,  N,  he  the  meridian  of  Brightling-  Mill ; 
B,  H,  the  distance  equal  to  46,K90  feet ; 
T>  H,  the  depnture  equal  to  33,592  feet,  tati 
givMtheangleN,  B,  H;  tbebr«h]g29^  II'   28"S.£. 

N,B,I,   26    48    24    S.W. 

N,  B,S,   19    21     46    &W. 

H,  m,  B,  99*  11'  >8"         N,  B.  I.  fl|o  IV  M"        >»  B,  H,  «>  SS*  OV 
Q,B,H,  SOS848  Q,B,I,   3SniO  Q,B,a,S038,4» 

ir,B,«,    »    »    4»  ](,B,Q,    8    »    «  ff,P,Q.  ST    M    IT 

•    98    40  ]l,B,a,  II    «l    4S 
i    3«    31  ■■-     ..    - 

H.BiQ,    S    3S    31 

3)XB    3T    ST 

Mtwa    SS    3« 

B,  Q,  B,  =  Q,  B,  N,  s=  8*  3f  49^ 

H,  Q,  B^  B5"  BT  Sff'        B,  Q,  1.    «•  Sff  S5«         B,  Q,  S,   84»    *<   65" 
B,  Q,  E,     8    ae    S9  B,  Q,E.    8    tt    39  B,Q,R,     8    3X    S9 

^  IT    S4    41  TI     11     14  SS    37    3fi 

Bexhill  Church  bears  froia  the  iImL  17°  24'  41''  N.  £.,  diuant 
.  38,903  fieet,  or  6*34  oautic  miles. 
-  WiOiivton  Mill  71°  11'  14"  N.W.>  dHtant  4€>482  feet,  cr  7«5 
Mutic  Bula.  , 

Beachy  Head  Flag  Staff  92°  37'  85"  W.  of  the  N„  distant 
40,466  feet,  or  6-61  oautic  miles. 
.     Brightling  Mill  8"  Sr  S9"  N.W.  distant  80,16?  feet,  «f  13*10 
«mtie  miles. 

60,851  fathoms  is  a  deg;ree  of  latitude. 

Q,  H,    6,40e~V 

(^Sy    eleeoj 

The  bearings  are  the  true  points.  Tlie  shoal  b  oF  a  cumlar 
form,  about  &00  feet  in  diameter,  and  has  IS  feet  water  at  lotr 
spring  tides.  It  is  also  the  outermost  ahoat,  the  Horse  of  Willingtoa 
being  mach  witlun  it. 

Marks  Jbr  Jmling  the  iSAoo/.— Munajr's  Tent  oa  wkh  the  £wt 
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Knoll  cslled  TiHaln,  and  the  Grove  attx  Hottywell  <m  whh  the 
Chalk  Pit  and  three  Bergs. 

'  Marks  far  avoiding  the  Shoal. — In  coming' up  the  ChaiUet^  and 
when  round  Beacby  Head,  where  fs  a  spot  called  Greenland,  keep, 
this  spot  open  witli  the  Biaff  Head,  and  ste«rE.  and  by  tt.  b^  the 
conifnss,  you  nill  avoid  the  shoai,  and  fetch  Cuageness  JUght- 
kouse. 

Bring  either  of  the  three  windmills  on  with  the  sea  housM  it 
East  Bourne,  and  there  is  gwd  anchoniga  to  hsrd  blue  clay,  uni 
Safer  riding  than  at  Dungeness. 


On.  the  upright  Growth  of  VegettAles.    By  John  Cdiopbell,  of 
Carbrook,  F.B.S.E. 

(Read  to  the  Wemerian  Sonety.) 

To  what  physical  cause  are  we  to  ascribe  the  upright  nowth  o{ 
vegetables  ?  It  is  owing,  perhaps,  to  our  famtliari[y  with  i)bs  ep- 
pearaact,  and  its  obvious  subserviency  to  the  grand  purposes  sfected' 
by  vegetable  production,  that  so  little  attention  has  hitherto  beea 
directed  to  the  solution  of  this  interestiog  question.  Ever  present 
to  our  observation,  invariable  and  noiseless  in  its  pcogresa,  vegelatiMi 
moves  on  unheeded.  We  admire  the  el^fance  of  the  slender  flower, 
and  almost  reverence  the  grandeur  of  the  lofty  tres}  hut  we  think 
Bot  of  inquiring  by  what  agency  they  are  elevated  above  the  iqasa 
ot  earth  in  which  they  germinate. 

Some  vague  and  g^at^ito^s  ctnijectures  have  indeed  been  long  ago 
offered  upon  the  subject.  An  afliaity  for  air,  for  light,  or  some 
other  favourite  aliment,  has  been  deemed  sv^cient  explanation  of 
the  phenomenon ;  but  such  conjectures,  directly  contradicted  m  . 
they  are  by  &ets,  discoverable  even  on  a  sli^t  examination,  could 
never  have  maintuned  tbeir  ground,  had  the  questioa  ever  beea 
brought  into  general  discussion.  Even  in  the  present  day  there  ar« 
still  some  of  our  philosophers  who  are  not  weaned  frmn  their  pre- 
dilection for  the  agency  of  Hght ;  and  on  their  account  it  may  b* 
proper  to  remark  that,  whatever  may  be  the  true  cause  (tf  the  up- 
right growth  of  vegetables,  it  is  demonstrable  that  affinity  for  li^ 
is  not  tliat  cause;  for,  although  light  ma^  be  requisite  for  the 
vigorous  growth  of  plants  after  a  cenain  penod,  it  has  been  found 
to  be  of  no  advantage,  if  not  hurt^l,  to  them  in  the  Mfitest  stags 
of  vegetation ;  and,  what  la  quite  decbive  on  the  point,  is  the  &ct 
that  in  all  stegta  of  vegetation  planu  will  grow  without  ligh^ 
ihou^'they  da  nai  grow  vigorously}  aDd  u  their  growth,  woaft 
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excluded  irom  liglit,  is  still  perpendicular,  light  cannot  be  the  cause 
of  their  pierpendicularity. 

We  do  not,  indeed,  see  every  vegetsble  mathematically  perpen- 
dicular ;  they  are  bent  and  twisted  in,  every  direction.  But  tliese 
deviatlou^,  it  must  be  scarcely  uecessary  to  observe,  are  obviously 
the  eflects  of  adveotitiouii  circumstances ;  and  it  is  presumed  that 
it  will  be  readily  admitted  that,  by  the  general  law  of  thSir  nature, 
all  vegetables  grow  upright. 

It  is  evident  tiiat  the  agent  which  produce*  this  universal  feature 
cannot  he  an  accidental  principle,  nor  one  dependant  on  any  cir- 
cumstance unconnected  with  the  general  structure  of  the  plant ; 
for,  were  this  the  case,  the  appearances  would  be  discordant  and 
contradictory.  Neither  can  we  resort  for  the  cause  to  the  simple 
fiat  of  the  Almighty ;  for  in  that  case  the  phenomena  would  be 
unvaried  and  unvariable,  whereas  we  know  that  they  may  be  varied 
at  pleasure.  •  The  cause,  therefore,  must  be  found  in  some  agency^ 
connected  with  the  process  of  vegetation ;  and  the  inquiry,  to  be 
successful,  must  be  conducted  by  the  principles  of  sound  phiIo> 
scffihy. 

In  looking  for  the  cause  of  a  universal  effect,  we  must  direct  our 
attention  to  agents  of  universal  operation ;  and  wtien  we  perceive  a 
universal  coincidence  between  a  cause  and  an  effect,  although  we 
do  not  thereby  obtain  complete  proof  that  the  one  is  the  cause  of 
the  other,  we  undoubtedly  obtain  that  presumptive  evidence,  which 
requires  only  the  addition  of  circumstances,  by  which  we  can  un- 
derstand how  the  one  may  be  the  cause  of  the  other,  to  satisfy  us 
that  they  do  really  stand  to  each  other  in  that  relation.  It  was  under 
the  infiuence  of  such  views,  and  under  the  conviction  that  the 
general  law  which  deterijiines  the  perpendicular  growth  of  vege- 
tables could  be  connected  only  with  a  universal  principle  acting 
with  a  centrifugal  force,  tliat  upwards  of  twelve  t  years  ago  it 
occuired  to  mc  that  this  coincidence  was  only  to  be  fouOd  in  grari- 
tatiotL 

The  same  conclusion  was  about  two  years  afterwards  deduced  by 
Mr.  Knight  from  a  set  of  most  ingenious  and  satisfactory  experi- 
ments. One  of  these  experiments,  which  of  itself  carries  con- 
viction, and  to  which  I  must  afterwards  refer,  was  the  following:— 
Having  constructed  a  variety  of  wheels,  Mr.  Knight  fixed  to  their 
external  circumferences  a  number  of  seeds  of  the  garden  bean, 
which  had  been  soaked  in  water,  and  prepared  for  germination. 
These  wheels,  some  in  a  vertical,  and  others  in  a  horizontal,  posi- 
don,  be  connected  with  a  water-wheel,  by  which  the  whole  were 

•  Mr,  Keith,  id  &  paper  latel^r  lead  to  tbe  LianBan  Societjr,  in  detpftir  of 
tnding  &d  intelliclble  cause,  aacribra  the  ascent  of  tb«  plumnla,  and  desceat  of 
(he  radicle,  to  inMinct.    Thii  laliitlan  ii  palpably  iaadnilssible. 

t  Beise  ttwn  m  popil  of  Dr,  Coventry,  in  hli  ^ricnllaral  clan,  I  ODiaiinuii. 
CBIed  to  fiiDi  my  opinion,  illuiiTated  by  refeiuice  to  (bo  diroctlos  that  nenld  b« 
^ea  bjcrBTilalion  Id  as  tcicU  of  liydrogeD.  - 
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put  ia  motioD,  with  velodties  Taiying  from  80  to  250  rerolutioDS  in 
a  mioute.  The  result  was  exceedingly  interesting.  The  seetb 
which  germinated  on  the  vertical  wheel  had  the  positiom  of  their 
radicles  and  germens  determined  altt^ther  by  the  motion  of  the 
wheel.  The  radicles  protruded  nearly  straight  outwards,  whilst  the 
germens  in  a  few  days  encountered  each  at  the  centre.  EKtending 
beyond  that  point,  the  operating  cause  arrested  their  .pn^ress.  They 
again  returned,  and  met  a  second  time  at  the  centre.  Tbe  germi- 
nations on  the  horizontal  wheel,  again,  were  differently  a^cted. 
They  were  left  exposed  to  the  continued  action  of  gravitation.  The 
liae  of  their  progress,  therefore,  was  the  resolution  of  unequal 
finxxs.  Tliey  were  deflected  ten  degrees  downwards  from  the  plane 
of  the  wheel,  the  centrifugal  force  produced  by  250  revolutions  in 
a  minute,  in  their  circumstances,  being  to  the  force  of  gravitatioo 
as  nine  to  one. 

These  results  certainly  establish  the  general  principle;  for  they 
exhibit  the  uniform  and  exclusive  effects  of  giaviiation.  Althoug)/, 
therefore,  the  conviction  on  my  mind  was  previously  comi^ete^ 
jix)m  the  view  of  the  coincidence  between  the  cause  and  the  etPect, 
it  is  with  much  satisfoction  I  refer  to  Mr.  Knight's  experiment  as 
affording  the  conclusive  proof. 

Did  we  know  nothing  more  oT  the  structure  of  plants,  or  the 
jHocess  of  vegetation,  we  should  still  be  bound  to  receive  the 
fMcadox  that  vegetables  grow  upwards  by  virtue  of  a  force  drawing 
downwards ;  but  we  are  enabled,  though  with  much  less  certualy^ 
to  proceed  somewhat  further  in  this  investigation; 

Mr.  Knight  has  offered  a  theory  of  the  mode  by  which  gravity 
operates  in  produdng  the  upright  growth  of  vegetables ;  and  every 
niiag  which  comes  from  such  an  acute  mind  deserves  serious  consi- 
deration. In  the  present  instance,  however,  his  theory,  though, 
like  all  his  suggestions,  very  ingenious,  is  eridentty  inconsistent  with 
the  (Aenomena  of  nature,  and  thereftH^  must  be  erroneous. 

Bat  I  do  not  cMisider  myself  entitled  to  throw  aside  the  opinions 
of  tuck  BB  accurate  observer  without  a  detailed  refutatiM).  Hit 
hypothesis,  compressed  into  a  short  proposition,  seems  to  be  this — 
^at  by  the  common  principles  of  grsvitation  the  sap  accumulates 
in  the  under  side  of  a  deflected  germen ;  that  by  this  accumulatioa 
of  the  sap,  and  consequent  increased  growth  of  that  part,  the  under 
side  is  elongated  ;  that  this  elongation  turns  up  the  point,  and  that 
tiie  perpendicular  growth  of  plants  is  timi  effected  by  a  series  of 
corrections. 

■■  Now  it  must  be  remarked,  in  the  outset,  that  the  leading  focti»l 
which  Mr.  Knight  seems  to  found  his  opinion,  viz.  that  the  under 
side  of  a  deflected  germen  does  elongate;  affords  a  very  equivocal 
proof,  indeed,  of  the  inference  drawn  ^m  it,  that  the  peipendi- 
euht  growth  of  that  germen  is  the  effect  of  this  elongation  ;  for, 
whatever  be  the  cause  of  the  aseent  of  the  germen,  it  is  demon- 
strable that,  whenever  it  does  operate  on  a  plant  which  has  been 
beattoo(ieside,'theuQderorshoTteGt  side  mult  elongate.  Itsould 
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not  otbeiwwc  obtain  the  perpendiwUr  direction.  Even  were  e^- 
Mroal  violent  fgne  apfriied,  til*  «ffi»ct  wouM.  be  thf  sanw.  If  we 
frtnigbten  bo  iron  hoapy  tx  vwtoil  a  cable,  tlie  inoer  or  ihwteit  ride 
must  elongate  loore  th^n  the  outer  side,  by  the  diSersnee  of  the 
measure  of  their  respective  cur?e*  i  and  in  like  manner  when  a  tree 
b«nd5  tg  the  continued  action  of  the  wind,  the  upper,  tad  oot  the 
under  sidcj  a  elongated.  The  elongation,  therefore,  mil  remit 
from  nay  cnute  whicbi  pushing  upwards,  ihall  most  stretch  the 
teguments  of  that  side  by  which  it  is  most  retarded ;  and  if  so,  it 
-  cienpt  be  admitted  as  an  evidence  that  it  itself  is  the  cause  why  the 
germeo  growi  upwaids. 

Admitting,  liowever,  for  the  present,  that  an  accumulation  of  np 
ttkes  place,  and  that  there  is  a  consequent  elongation  of  the  und^ 
Aide,  still  tbe  |»ir)ciples  of  this  hypothesis  would  by  no  means  pro- 
dupe  perpendicularity. 

Mr-  Koight  SQcnii  to  have  assumed  that  as  soon  as  the  point  is 
Wougbt  round  to  the  perpendicular,  the  object  being  attained,  the 
#to)igatioD  yill  stq>.  But  what  ground  is  there  fm  this  supposilioa  ? 
Must  opt  like  elongation  continue  as  long  as  th«  sap  predominates  in 
the  under  side !  The  turniag  up  of  tlie  point  does  not  affect  this 
preponderance,  which  must  siill  remain  on  the  under  side,  for  as  yel 
nothing  has  been  added  to  the  opposite  scale.  The  eloi^tion  of 
the  fibres  miut  still  proceed,  and  the  euvaturo  produced  by  it  oon>- 
tinually  increase;  so  that  before  the  quantity  of  a^  on  both  sidep 
Atjl  be  equal,  the  point  must  have  doubled  bade,  and  crossed  the 
central  line  of  the  stem.  But  it  would  not  slop  even  here— the 
equilibrium  must  be  destroyed  befoie  the  direction  can  be  twanged  ; 
)t  myst,  therefoic,  siill  continue  to  deflect,  till  it  produce  t))*  asiBC 
efiects,  and  by  reiterated  and  iltemaie  dongattooa  tvery  plant 
would  exhibit  an  appesmnce  of  contortions  wbieb,  it  is  believnif  i» 
Ont  plant  has  ever  exhibited. 

Tbe  small  alternated  dcSeetioD  from  the  perpendicular,  n^iick, 
in  many  trees,  is  produced  by  the  thidieaii^  of  the  wood  at  the 
,  alternate  buds,  cannot  be  mtstalteo  for  that  waving  line,  wlaob  is 
here  supposed  to  be  a  ocoeasary  conscquenoe  of  the  truth  of  Mr. 
Knight  8  hypotbesls.  An  apt  exhibition  of  this  supposed  ap pearanee. 
And  a  strong  evidence  in  favour  of  the  accuracy  of  tlje  inference* 
now  draw?  from  theee  principlei,  is  aScsded  by  the  beautiful  caper 
rimeot  already  quoted. 

It  will  be  recoilected  that  the  pcunt  to  which  the  germens  id  the 
beans  affected  by  the  rotatory  motion  all  tended,  was  tha  centre  of 
th£  wvee) ;  but  they  continued  tbdr  growth  iu  the  same  direction 
for  lome  time  after  tbey  had  passed  that  point.  Returning  lo  the 
centre*  they  muet,  from  the  same  influence,  have  again  cKHsed  it| 
and,  after  a  short  progress,  again  retraced  theirvteps  in  the  original 
dir^ctioa  The  stems  of  these  beans,  therefore,  had  tliey  gfovia  to 
any  considenible  length, ,  must  have  been  twisted  baolc  wds  «nd 
IPTwards,  the  pentre  of  the  wheel  forming  the  centre  of  the  twlita. 

Tbe  tendeqt^of  agennen  to  point  upwards  in  cotl&egvence  oS 
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the  eloDga^B  of  the  lower  lide,  cumot  be  lupposed  to  btve  more 
bfluencs  »  arrvstiog  ib  progren  wlien  anifcd  at  perpeDdicukrity, ' 
Hum  the  centripetil  force  to  arrest  the  pngtem  of  tne  btaa  when  iti 
genneii  had  reached  the  ceotre  oFthrwhed ;  certainly  its  influence 
eoidd  notheBOpowerAd;  for  by  the  hypothesis  in  quettion  there  Is 
no  priadple  which  girca  ^e  gennen  a  tendcDcy  to  perpendicularirf, 
that  fieature  of  its  growth  befsg  stated  (o  be  the  eBecl  of  the  cIoih 
gatioD.  The  poiat  of  the  germen,  therefoie,  would  have  a* 
■Qtagooiat  to  contend  with,  io  coDtiDuing  its  curvature  put  th« 
centre  (rf  the  Bten.  It  would  meet  with  no  t^potition  till  an  aociio 
muUtioQ  of  sap  on  the  under  Me  should  q>enite  so  powerfully  aa  to 
change  its  direction  ;  md  we  mutt  inler  that  the  cootortiom  pro* 
duced  fay  the  altentate  elongatioQS  would  be  much  greater  thaa 
those  ei^ibited  in  the  experimeot,  t^  the  iteins  p&Miog  aad  (cpK»* 
ing  the  centre  of  the  wheel. 

The  fanwihesig  stands  alio  contradicted  by  the  ftcts  we  constantly 
observe  in  the  progress  of  straightening  young  plants  and  shoots  of 
treea.  The  elm,  the  beech,  and  some  other  trees,  endve  at  one* 
almost  the  whidecnnual  tboot.  These  shooU  are  then  ve^  tender, 
and  of  course  pendulous.  They  straighten  themselTCs,  bowever, 
considerably  during  the  first  season,  and  generally,  when  well 
sheltered,  approach  near  to  the  perpendicular  ia  the  course  of  the 
next.  Ob  the  priooqilcs  of  Mr.  Knight's  hypothesis  the  process  of 
straighteuing  ought  to  commence  at  the  top,  where  the  point  U 
tamed  up  ;  yet  erery  day's  experience  proves  that  they  sain  their 

Sirpendicularity  by  a  general  pn^ressin  change  on  the  whole  twig, 
y  the  elongatton  of  (he  under  side  there  is  only  provisiOTi  made  for 
turning  up  the  p<Hnt.  No  prinriple  ii  fumidiea  lifcety  to  opcnte  io 
favour  of  tbe  defiected  stem.  Indeed,  the  elongation  of  one  side 
more  than  the  other,  instead  of  aiding  a  plant  already  curved  to 
regain  the  perpendicular,  seems  better  ralculated  to  perpetnatc  the 
curvature. 

But  it  may  be  questioned  if  there  be  in  reality  any  such  accumu- 
lation of  sap,  any  such  unvaried  elongation  of  tbe  under 'side  <rfall 
deflected  gerawna.  It  is  obvioos  ttiat,  if  it  acts  at  all,  it  must  act 
always,  whatever  twistings  or  contortions  the  continued  elongaticm 
of  one  side  only  night  produce.  If  the  cause  exiso,  it  is  situated 
beyond  the  reach  cf  those  sinister  accidents  which  woald  affect  at 
oountenct  a  principle  of  external  i^ency.  Unless,  thnefwe,  wt 
can  recognise  its  iulueiu»  in  every  case,  we  may  conclude  ^t  WC 
have  still  to  discover  the  legitimate  princ^>le. 
In  young  shoots  the  sap  abounds  in  every  part.  We  find,  accord- 
.  tngly,  that  if  a  germen  be  prevented  by  any  overpowering  forot 
bom  altering  its  posttitn,'  it  will  grow,  though  confined  to  a  hori' 
zcmtal  direction,  and  both  sides  wilt  eloogate  equally.  It  soroctima* 
happens  with  the  bean,  and  always  with  the  onion,  that  the  point 
cS  the  gennen  remains  long  confined  within  tbe  lobes  of  cotyledoa 
after  the  germen  itself  has  attained  considerable  length.  From  tht« 
circumitaoce  it  la  beat  into  a  lemldrcle,  both  cndc  beii^  iiniDentd 
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ia.thtisml.  The  (eragrowsiDtfakmf  also;  andit  uevidentthat, 
whilst  growing  in  tfa&t  positioD,  ft  is  the  upper  ude  of'all  these 
plants  which  elongate  the  most.  A  more  common  example  is 
afiforded  by  trees  much  exposed  to  the  wind.  They  invariably 
elongate  on  the  upper  or  windward  side ;  and  it  may  be  thence  laid 
down  83  a  general  rule  that  the  trees  of  this  country  have  thdr 
longest  side  to  the  south-west.  I  shall  only  adduce  one  fact  more, 
somewbbt  similar  in  its  nature,  and  equally  decisive  against  the  idea 
of  an  accumulation  and  luxuriance  of  growth  beiug  a  consequence 
of  deflection.  The  sap  alvrays  flows  most  freely  en  the  south  side 
of  trees  exposed  to  the  sun.  It  is  where  the  sap  flows  most  freely 
that  the  tree  grows  with  the  greatest  luxuriance.  Of  course  where 
the  under  side  happens  to  be  the  north  side,  which  in  this  country 
is  most  generally  the  case>  the  under  side  grows  less  luxuriantly 
than  the  upper  side. 

Thus  all  the  phenomena  exhibited  in  the  growth  of  plants  oppose 
themselves  to  Mr.  Knight's  hypothesis.  The  analogy  of  nature  is 
equally  arrayed  against  it.  Unity  and  simplicity  are  the  great  cha- 
lacterutics  of  Nature's  laws.  The .  vast  importance  of  the  object 
attained  by  the  perpendicular  growth  of  vegetables,  and  the  simple 
means  by  which  that  object  is  attained,  form  a  beautiful  illustratioa 
of  this  obvious  remark.  The  provision  that  plants  shall  grow 
upwards  secures  for  the  animal  creation  the  greatest  possible  quan- 
tity of  vegetable  food  ;  and  for  eflcctuatiog  this  simple  arrangement 
we  flxpect  to  find  an  equal  simplicity  in  the  mechanism  employed; 
to  find  some  principle  which  directly  communicates  to  plants  an 
upright  rectilineal  direction.  Under  the  influence  of  such  a  train 
of  thought,  we  cannot  for  a  moment  believe  that  perpendicularity 
is  the  effect,  not  of  any  immediate  agency,  not  of  any  directly 
buoyant  or  centrifugal  force,  but  of  a  continued-  series  of  cor- 
[  ections. 

Id  what  manner,  then,  does  the  principle  of  gravitation  act  i 
To  what  part  or  circumstance  is  its  influence  directed  ?  I  am  well 
aware  that  it  is  much  easier  to  overturn  an  erroneous  theory  than  to 
produce  in  its  place  one  free  from  error;  yet  as  the  same  reasoning 
which  led  me  to  the  conclusion  that  gravitation  was  the  operating 
pnn<.ip!e,  leads  almost  with  equal  force  to  a  conclusion  as  to  the 
particular  mode  by  which  that  principle  acta;  and  as  the  one  has 
been  already  verified  by  decisive  expenments,  I  am  emboldened  to 
Lazaid  the  other,  which  from  these  circumatances~may  lay  claim  to 
presumptive  evidence  in  its  favour. 

In  a  former  paper,  which  I  had  the  honour  to  read  to  this  Society, 
it  was  endeavoured  to  be  explained  how  gravitation  or  attraction 
tioduced  a  perpendicular  ascent ;  and  it  was  stated  as  the  univereal 
aw  goyerniog  all  perpendicular,  ascents  and  descents,  "  That  as  in 
the  case  of  direct  attraction  (that  is,  where  the  bodies  are  at  liberty 
to  move  in  the  line  of  attraction),  the  body  most  attracted  leaves 
the  body  least  attracted ;  so  when  attraction  is  resisted  the  revene 
happens,  the  body  least  attracted  leaves  the  body  most  attracted,  but 
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iauiopponte  directum."  By  this  law  thelanarandaatltuQsrtictOT 
are  raised ;  the  lunar  by  direct,  the  antiluDar  tide  by  resisted,  attiac- 
tioii ;  and  when  we  recollect  that  no  Other  cause  ia  known  wherry 
any  paTticle  of  matter  is  made  uniformly  to  asbend  in  a  straight  line' 
from  the  centre,  can  we  hesitate  to  adopt  the  opinion  that  this  is 
the  law  to  which  we  are  to  ascribe  the  upright  growth  of  v^etables? 

The  most  difficult  part  of  the  probtem,  however,  remains  behind' 
—the  investiga^on  of  those  subtile  influences  by  which  this  law 
(HKrates  on  vegetables;  and  my  confidence,  though  umhahen  as  to 
the  general  prindple,  diminishes  as  I  proceed  in  offering  an  opinion' 
as  to  the  mode  of  its  agency. 

. .  Let  us  premise  some  &cts,  the  result  of  minute  ohservaticxi. 
Having  in  the  month  of  June  marked  some  young  shoots  of  the' 
spruce  fir,  the  beech,  and  the  thorn,  which  were  all  very  much 
deflected,  wires  were  fitted  to  their  respective  shapes,  and  by  means 
of  these  wires  I  was  enabled  to  delineate  the  di^rent  stages  of 
straightening  in  all  the  twigs.  (See  Phite  L.)  At^r  minutely 
examioisg  them,  I  was  satisfied  that  they  had  exhibited  the 
same  phenomena  which  would  naturally  have  resulted  fW>m  the 
mechanical  (^ration  of  a  great  many  threads  attached  to  diffi^rent 
points,  and  employed  to  elevate  in  parallel  lines  all  the  parts  of  the 
plants.  In  such  a  case  the  plant  would  gain  the  perpendicular 
position,  not  by  any  recorvature  at  the  top,  but  by  a  general  and 
progressive  movement  of  the  whole ;  the  lower  parts  bnng  affected, 
not  only  by  the  direct  attraction  of  the  thread  attached  to  them, 
but  also  by  their  connexion  with  the  upper  pans,  which  would  draw 
the  lower  ones  along  with  them.  The  infiuence  of  gravitation, 
whether  direct  or  resisted,  may  with  much  prdpriety  be  compared 
to  the  agency  of  a  force  operating  by  such  parallel  threads.  They 
truly  represent  the  lines  of  attraction  ;  and  as  they  represent  also 
the  agency  by  which  these  vegetables  acquired  perpendioularity, 
they  exhibit  to  the  mind  a  tangible  idea  of  the  principle  which  regu<- 
lates  the  process. 

Having  watched  the  growth  of  a  garden  bean,  and  talcen  every 
morning  an  accurate  sketch  of  its  progress,  the  process  of  straiglit- 
ening  from  the  'semicircular  position,  in  which  the  germen  timt 
appeared,  till  it  attained  perpendicularity^  exactly  corresponded 
with  the  observations  made  on  the  other  plants,  with  this  additional 
circumstance,  that  its  progress  seemed  to  he  less  rapd  when  its 
position  was  nearly  horizontal,  than  when  it  was  inclined  eltlier 
upwards  or  downwards ;  a  circumstance  accurately  according  with 
the  pnnciples  of  gravity,  which  would  find  the  greatest  counter- 
action from  the  gravity  of  the  plant,  when  the  &tem  was  in  a  hori- 
zontal position. 

The  effect  here  described  may  be  produced  by  a  buoyant  prin- 
ciple bearing  up  tlie  plant  in  which  it  is  inclosed,  as  the  hydrc^en 
gas  bears  and  presses  upward  the  body  of  a  balloon ;  or,  by  drawing 
itupwards,  in  craisequence  of  its  adhesion,  as  tlie  balloon,  rendered 
buoyant  by  tbe  gas,  carries  up  the  car  which  is  attached  to  it.     Ia 
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oat  4W«ther»  or  both,  of  tbrae  modes,  we  my  expect  ii>  find  ibe 
buoyant  piiDviple  ^Mnting  io  tbe  npiight  growth  of  vegetable*. 

It  H  ^pweot  that  vegetsblM  nigbt  his  to  coutruettd  as,  bj  «i 
falrication  of  tbe  ligfatm-  gate)  ooouined  in  tbs  cap,  to  create  a 
buoyancy,  'which,  by  preaiing  to  the  top  of  the  plant,  would  tend 
to  eapand  it  in  •  perpebdtcuUr  direction.  Water,  which  serves  ao 
oiany  purposes  in  vegetatiMi,  oontaioi  one  of  tbose  ingredients 
which  form  carbooic  acid;  and  the  fonnstioo  of  carbonic  acid, 
according  to  some  of  our  best  oatunlisti,  is  tbe  great  busiiKss  of 
Tcg^etable  life.  Such  a  deoomposition  of  water  must  dbeng^e  the 
hydrogen,  tbe  greater  part  of  which,  howcreri  seems  to  re-ieDter 
into  immedtate  combination.  Were  tint  gas  found  in  a  free  state, 
we  could  have  no  difficulty  in  aBcribing  to  its  agency  the  upright 
growth  ^  plants.  1  baVe  not  learned  that  any  esperimems  bars 
been  made  to  ascertain  the  existence  of  free  hydrogen  gu  in  plants, 
but  1  conclude  that  there  cannot  be  any  great  quantity,  otli«:wiae 
it  would  have  been  iacidentaDy  noticed  by  tboso  who  were  engird 
jn  the  decomposition  of  vegetable-  substances  with  other  views. 
Having  no  proper  apparatus,  and  being  but  an  awkward  experi- 
menter, I  cannot  rely  on  tbe  result  of  a  slight  attempt  made  by 
myself.  Having  raised  a  few  garden  beans  when  the  steins  reached 
the  length  of  eight  or  ten  iocbes,  I  cut  them  into  three  divisions; 
and  squeezing  the  liighest,  middle,  and  lowest,  parts  of  the  gennea 
undor  three  glasses,  placed  in  a  cbemioal  bath,  I  collected  the  gas 
from  these  parts.  A  small  quantity  was  ngllected  from  the  tops  and 
middle  parts;  bat  as  the  only  test  I  tried  was  to  expose  it  to  • 
flame,  I  could  onl^coactudc  in  general  that  it  did  not  contain  muclr 
hydn^eo,  because  there  appeared  no  inHammabiliiy.  From  these 
circgmstaaces,  however,  and  the  important  fact  that  there  is  another 
buoyant  gas  wbidi  certainly  does  exist  in  plants,  we  cannot  with 
any  pr^Mbility  OKribe  tbe  ch'itS  ftgency  to  the  buoyancy  of 
hydrogen. 

It  was  for  some  time  a  favourite  idea  with  me  that  the  sap  itsdf 
at  difierent  altitudes  was  of  dififerent  densities ;  and  thence,  ftom 
the  law  of  relative  attraction,  that  it  produced  an  upwu^  preasure. 
The  expression  itself,  too,  {ascent  of  the  sap)  apparently  carried  in 
its  own  terms  the  sc4utioD  of  the  question  ;  for  whatever  might  be 
the  cause  of  the  ascent  of  the  sip,  that  ascent  seemed  to  be  a  very 
good  reason  why  tbe  tubes  in  which  it  flowed  did  ascend.  I  am  now 
satisfied  that  these  notions  were  founded  on  erroneous  views,  tbey 
being  incoit&istent  with  the  facts  ascertained  byexperiment. 

The  luminous,  yet  condensed,  view  of  the  opinions  relative  to 
the  ascent  ot  the  sap  in  vegetables,  given  by  Dr.  ThomscHi  in  his 
System  of  Chemistry,  nearly  demonstrates  that  the  ascent  of  the 
sap  is  not  affected  by  gravitation ;  and  as  experiment  has  proved 
that  the  sap  itself  becomes  heavier  as  it  ascends,  it  is  evident  that  no 
buoyancy  can  be  ascribed  to  it.  The  sap  of  vegetables  seems  to  be 
tmaloguut  to  the  blood  of  animate,  and  the  ascent  of  the  sap,  by 
which  the  oonrishaKiit  is  administeied  to  the  plant,  may  he  pusl- 
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le]ed  to  ibe  drcutetion  of  the  Uood.  Hw  blood  ii  impelled 
throi^b  tTcry  psrt  of  the  body  by  no  RtecbBoicBl  attntetion  or 
cfaemicsl  affinity }  but  bya  principle,  tui  gmeris,  conneiited  with 
jiaiaul  life*  and  vhicb,  thou^  its  utioa  may  be  increased  by  ni- 
mutanti,  and  diooinkhed  by  nwcotiea,  cannot  be  commaDicatcd  by 
.  any  exertion  of  human  power.  Tbe  anakgy-between  vegetable  and 
animal  liCe  hu  certainly  in  some  iiwtanret  been  carried  beyond  th* 
boumlBof  KiberreasOD,  but  noooecanrefuMatsent  to  tbe  exiBtenca 
of  a  coonexioo  between  tiien  two  orders  of  being,  indicating  a 
covunon  principle  in  their  organizat)<Hi.  The  circulation  of  the 
blood,  therc&MW,  prodoced  by  tbe  irritability  oi  the  heart,  leads  us 
to  aicribc  the  circulation  of  the  sap  to  a  uinilar  oi^ginization  in  tbe 
vegetaUe  j  and  is  tbe  exaisiDatitm  of  the  sap  Te»eU  in  trees  does 
furnish  evidence  of  a  constructioo  niited  to  such  a  purpose,  we 
liare  good  rcaaon  to  conclude  that  this  it  indeed  the  true  theory  qf 
that  pheDomeoon. 

Ine  origin  of  that  pr^udict  which  would  lead  us  to  ascribe  to 
the  circulation  of  the  Bip  the  perpendicular  growth  <rf'  the  vegetable 
will  be.  found  in  the  inaccuracy  of  the  expressioo  asealt  of  the  sap. 
We  now  see  that,  instead  of  conclading  that  the  germeo  is  forced 
upwards  by  the  ascending  sap,  we  have  betta  reasinM  to  (^mclnde 
that  the  wp  ascends,  becutae  the  plant  stands  perpendicular.  Being 
absorbed  by  the  roots,  its  course,  if  it  flows  at  all,  is  necessarily 
upwards  io  an  upright  stem,  fiat  it  flows  in  all  directions,  and 
with  equal  force  in  a  trailing  as  in  an  upright  plant  like  the  cir- 
culatum  of  the  blood,  whi(£  was  destined  to  proceed  with  an  equal 
course,  uoafected  by  the  pontion  of  the  animal,  the  Bow  of  the 
tmpt  intended  to  nourish  all  tbe  parts  of  ^txt  plant,  was  made  ta 
depend  on  aprinciple  altogether  nooonnected  with  those  laws  nhi^ 
however  powerful  or  extensive  io  their  operatioiis,  are  all  essentially 
conoeeted  with  tbe  feentre  of  gravity.  Instead  (kascenl,  therefore^ 
we  ought  to  adopt  the  nprestion  drcvinlkm  of  the  sap ;  and  by  the 
iotroductioti  of  a  term  implying  an  indefinite  direction,  we  shall 
eatricate  Uie  question  from  that  confusion  which  so  invariably 
results  from  iaaeeurate  descriptive  expreesioos. 

But  if  there  be  no  prioci^e  as  yet  discovered  to  which,  by  bq  ■ 
inteisial  upward  preMure,  we  can  ascribe  tbe  fuU'  solutiot)  of  the 
probleas,  the  eonviction  that  the  cause  is  still  to  be  found  in  the 
BBoent,  or  descent  of  somethis^  connected  with  thip  plant,  leads  us 
to  examiae  the  cstemal  opeeatiooa  of  vegetation,  and  in  particular 
the  constant  and  copious  evaporation  whid^  aeems  essential  to  tba 
axirtenoe  of  that  procen. 

Tbe  qaaiuity  of  water  which  is  absorbed  and  evaporated  by  AifBe* 
rent  plants  baa  bscn  the  subject  of  many  experimeats.  It  baa  been 
gravdy  stated  that  the  improvements  in  agriculture,  by  increasiog 
the  qoaotity  of  vegetables  in  this  iskuid,  have  so  mncb  increased  the 

?iuntity  of  vapour  as  io  have  materially  deteiionrtcd  the  clinate.  ^ 
Without  adopting  such  an  unpleasant  opinioa  as  this,  we  may  safdj 
f^edit  tbe  statements  pf  w^t-informed  oatu|iUsts  when,  fisiD  tb«r 
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nperinieiits,  tbty  hlform  us  that,  on  an  average,  vegetables  evapo- 
-nte  iaiiy  a  quantity  of  water  Vqual  to  half  their  weight.  Spear^ 
mint  was  found  to  evaporate  its  own  weight;  and  a  cabbage  plant' 
weighing  1  lb.  9  oz.  perspired  1  lb.  S  oz.  It  is  s<»i'cely  to  be 
doubted  tliat  water,  which  contains  two  of  the  elemental  ingre- 
dients of  regetablea,  viz.  oxygen  andhydrogeuj  does  by  decompo- 
sition furnish  Dourishinent  to  the  plant ;  but  its  principal  office  in 
the  pTc^ress-of  vegetation  seems  to  be  to  serve  as  a  menstruum  for 
enabling  the  more  fixed  elements,  darbon,  lime,  phosphorus,  &ci 
to  be  imbibed  by  the  roots,  atid  circnlated  by  the  other  organs 
Having  accomplished  this  important  service,  it  unites  with  the 
excess  of  caloric,  by  which  it  is  eonrerted  into  vapofir ;  and  cack 
lingering  gaseous  particle,  separating  with  difficulty  ^m  its  former 
companion,  communicates  to  every  part  of  the  plant  an  upright 
direction,  in  which  position  it  is  permanently  fixed  1^  the  formation 
and  increasing  inflexibility  of  the  wooijy  fibre. 
-  It  may  appear  surprising  that  sueh  a  quantity  of  water  should  be 
evaporated  from  vegetables,  whikt  their  temperatmn  remains  not 
much  higher  than  that  of  the  surrounding  atmosphere ;  but  it  is 
to  this  ev^nration  we  most  ascribe  the- low  temperature  which  the 
plant  preserves  in  the  midst  of  circumstances  calculated  to  raise  it 
to  a  much  higher  degree.  These  circumstances  have  been  deve- 
loped by  that  ingenious  naturalist  Mr.  Daniel  Ellis,  who  has  proved 
that  during  vegetation  in  all  stages  there  is  a  combination  of  oxygea 
sod  carbon,  "  the  formation  of  carbonic  acid  being  the  universal 
law  of  living  or  organized  bodies,  and  seeming  to  be  necessary  ts 
their  life."  When  the  oxygen  thus  combines,  it  parti  with  its 
caloric;  and  from  experiment  it  has  been  found  that  the  caloric 
evolved  during  the  formation  of  30  cubic  inches  of  carbonic  acid 
gas  will  melt  1  oz.  of  ice.  That  a  large  quantity  of  carbonic  add 
gas  is  daily  formed  from  vegetables,  will  at  once  be  apparent  whm 
It  is  recollected  that,  in  consequence  oi  the  absorption  of  oxygen 
by  this  process,  independent  of  what  is  formed  from  the  decompo* 
■ition  of  water,  the  presence  of  a  fow  plants  in  a  room,  notwith' 
standing  the  supply  from  the  ordinary  circuhtting  currents,  sooa 
rvnders  the  lur  unfit  for  respiration,  and  has  net  unfrequentlv  been 
the  cause  of  death.  The  heat  thus  produced  would  certamly  be 
destructive  of  the  plant,  were  it  not  carried  off  by  the  vapour;  so 
that  in  the  vegetable  kingdom  we  find  the  same  beautifol  provision 
which,  in  the  respiration  of  animala,  protects  the  vital  parts  from  the 
too  powerful  action  of  caloric. 

We  may  hesitate,  notwithstanding,  to,  admit  evaporation  at  » 
cause  adequate  to  produce  such  an  effect  as  the  perpendiculax 
growth  of  plants,  though  it  is  a  step  gained  in  our  progress  if  it  be 
admitted  that  m  any  degree  it  has  that  tendency.  But  we  may  feel 
K-assured,  when  we  recollect  that  not  only  has  evap(ffation  the' 
eSect  of  producing  buoyancy,  in  tlie  particles  adhering  to  the 
vapour ;  but  that  it  is  the  only  cause  known  connected  with  vegeta- 
tion, which  does  certainly  operate  to  produce  such  buoyancy.    It 
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becomes  us,  therefore,  to  examine  miijutely  all  the  circums  tsncta 
connected  with  the  action  of  this  centrifugal  force,  bs  tliey  regard 
~^e  parts  of  the  plant  on  which  it  acts,  and  the  manner' in  which  ' 
its  force  is  exerted, 

1.  The  process  of  evaporation  goes  on  in  every  part  of  the  plant, 
though  chiefly  in  the  tender  parts,  the  young  shoot,  and  the  leaves. 
The  bud,  indeed,  almost  always  protrudes  the  leaves  first,  and  in 
many  plants  the  leaves  continue  for  a  long  time  to  envelope  tbc 
stem.  It  must,  therefore,  be  held  that  almost  every  particle  of  a 
plant,  and  particularly  those  particles  at  the  top  of  the  plumula, 
which  are  most  soft  and  pliant,  are  exposed  to  the  action  of  thu 
centrifugal  force,  which  is  produced  by  the  C(»iversion  of  the  par- 
ticles of  water  attached  to  tnem,  into  gaseous  vapour  or  steam ;  and 
therefore  the  effect  does  not  depend  altogether  on  the  quantiqr 
evaporated  in  a  given  time,  but  on  the  quantity  adhering  to  (he 
plant,  and  the  existing  temperature  by  which  the  buoyancy  of  the 
gas  is  regulated, 

2.  We  must  contemplate  each  integrant  particle  of  a  plant  to 
which  a  particle  of  gas  adheres,  as  suppoited  by  its  cohesion  lo  the^ 
contiguous  particles  by  which  it  is  surrounded }  so  that,  independ- 
ently of  any  buoyancy  derived  from  its  connexion  with  the  gas,  it 
would  hang,  not  downwards,  but  in  a  direction  more  or  less  in- 
clined, according  to  the  force  with  wliich  it  coheres  to  the  con- 
ti^ous  particles.  To  the  particles,  in  these  circumstances,  we 
have  to  apply  the  influence  of  the  ascending  vapour.  Possessed  of 
considerable  buoyancy,  or  centrifugal  force  itself,  the  particle  of 
vapour,  whilst  it  continues  to  adhere  to  the  particle  of  the  plant, 
must  communicate  to  it  a  portion  of  that  buoyancy. 

But,  Sdly,  The  operation  of  this  force  in  raising  the  particle  of 
the  plant  to  an  upright  position,  must  have  the  advantage  of  a  lever 
power.  The  cohesion  of  the  particles  of  the  plant  may  be  resolved 
into  a  succession  of  attractions  from  the  centre  to  the  surfoce  of  the 
stem.  Each  radius  of  this  circle  may  be  considered  as  a  lever, 
having  the  central  point  as  a  fulcrum,  or  rather  each  particle  in 
succession,  may  be  considered  as  thus  acted  upon,  the  fulcrum  ok 
each  being  that  point  where  the  cohesive  power  is  greatest,  and 
which  must  always  be  the  point  nearest  the  centre.  Even  in  the 
leaves  something  of  this  effect  of  cohesion  will  be  found;  for  the 
footstalk  of  the  leaf  serves  as  its  support,  and  as  a  medium  by  which 
fioy  buoyancy  produced  in  the  leaf  is  immediately  communicated  to 
the  twig  or  the  stem. 

Looking  to  each  [article  as  thus  acted  upon,  by  a  force  which, 
though  weak,  is  incessant  in  its  operation ;  and  recollecting  what  a 
small  force  is  required  to  give  perpendicularity  to  even  a  consider- 
able weight,  when  supported  at  no  great  angle  from  the  perpcD- 
dicular,  we  have  no  reason  to  conclude  that  the  cause  now  assigned 
must  under  any  circumstances  of  the  plant  be  inadequate  to  the 
effect.  It  is  evident  from  Mr.  Knight's  experiment  with  the 
horizontal  wheel  that  the  ctrcumstince  of  the  centrifugal  force 
.    -  ■       7    .        ■        ■ 
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behif^  directed  only  to  particles  maintained  in  certain  portions  by 
other  causes,  Is  very  material  to  ihe  present  question.  The  force-  to 
and  from  the  centre  produced  by  the  revolutions  of  thekbeet  wohLI 
not  have  been  sufficient  to  have  lustained  otie  twentieth  part  of  the 
weight  of  the  ptiints,  either  roots  or  germens  i  but  these  being  sup- 
ported otherwise,  by  their  coherence  to  the  parts  resting  on  the 
wheel,  even  when  the  shoota  at  both  ends  far  outstretched  the 
limits  of  immediate  support,  the  forces  generated  by  the  rootioq 
were  sufficient  to  sustain  the  protrusions.  It  is  not  to  be  doubted 
■that  the  controuliog  force  in  that  experioient  was  that  produced  by 
the  circular  motion,  which  so  distinctly  arranged  the  parts  of  thtf 
plants  in  that  position,  which  corresponded  with  their  respective 
gravities.  But  it  most  be  recollected  that  one  e^ct  of  the  revolu- 
tions of  the  wheel  was  to  create  a  little  atmosphere  for  itself,  all  the 
parts  of  which  would  be  affected  ip  their  centripetal  and  centifiigal 
forces.  The  direction  of  the  buoyant  gase%  therefore,  and  the 
effects  produced  by  them,  would  share  the  common  lot,  and  hare 
their  tendency  to  ascend  or  descend  in  lines  perpendicular  to  the 
centre  of  the  wheel. 

Another  instance  of  the  perpendicular  elevation  of  heavy  bodSei 
by  a  force  insufficient  to  sustain  a  single  particle  of  these  bodies, 
when  applied  to  it  in  an  individual  isolated  state,  may  be  found  in  the 
tides.  The  moon's  attraction  is  altogether  inadequate  to  coonter- 
jialance  the  gravity  of  a  particle  of  water,  or  to  prevent  its  fiUling 
to  the  ground,  yet,  when  it  is  so  applied  that  one  particle  nsts 
upon,  and  to  a  certain  extent  is  ihus  supported  by  other  particles, 
the  attraction  of  the  moon  is  found  to  ve  safficieot  to  suatain  a 
column  of  water  10  feet  high.  Whilst  we  thus  see  the  moon'a 
attraction,  which  is  cot  to  be  compared  to  the  buoyancy  of  gaseous 
vapour,  producing  an  effect  which  in  the  aggregate  excites  our 
wonder  and  admiration,  b  it  too  much  to  believe  that,  by  commu- 
nicating a  part  of  its  buoyancy  to  the  individual  particles  to  which 
it  adheres,  the  constant  evaporation  which  proceed*  from  a  plant 
gives  to  it  the  tendency  to  perpendicularity. 

Although  1  have  thus  ventured  to  suggest  a  principle  for  the 
solution  of  the  question  why  vegetables  grow  upward,  I  am  -f«r 
from  a^rming  that  my  opinion  has  been  established  by  proof.  TTiis 
much,  however,  appears  demonstrable,  that  evaporation  goes  on  in 
^tl  living  plants  with  a  never-ceasing  activity,  and  that  evaporation 
mtist,  from  its  nature,  communicate  buoyancy,  or  a  tentfcicy  to 
perpendicular  growth.  This  buoyancy  Ts  the  effect  of  that  law  of 
resisted  attraction  which  produces  the  ascent  of  a  balloon,  the  rise 
of  water  in  a  pump,  and,  as  I  have  before  stated,  the^antilunar 
tide.  It  is,  indeed,  the  only  cause  known  in  nature  which  produces  ■ 
a  direct  centrifugal  force,  as  the  simple  attraction  on  which  it  de- 
pends is  the  only  known  cause  which  produces  a  direct  descent 
towards  the  centre,  Whilst,  therefore,  I  admit  that  much  light 
must  be  thrown  on  this  subject  before  we  can  have  an  actiuraie 
knowledge  of  the  precise  mode  in  which  perpendicularity  is  prg- 
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iueed ;  yet  it  appears  to  me  that  we  Iibt«  sufficient  grounds  for 
eoDCludiog  that  it  is  cfiected  bj  the  operation  of  buoyant  gases. 

Having  arriTrd  at  this  conclusion,  it  is  almost  impossible  to  witb- 
dnwr  the  mind  from  contempUting,  or  to  comewplatc  without  ad- 
miiing,  the  various  comtHnatious  dependant  on  the  law  of  gravity— 
ao  mat  in  their  extent,  jet  so  minute  in  their  application,  Whea 
tbe  Author  of  the  Sacred  Volume  wishes  to  impart  a  sublime  idea 
of  infinite  power,  he  tells  us  that  God  said,  "  Let  there  be  light> 
and  there  was  light,"  To  the  philosophic  mind,  which  contem- 
plates that  mighty  infhieace  winch  binds  the  spheres,  that  univer- 
sality which  pervades  all  nature,  aad  that  woooerful  adaptation  to 
almost  every  varied  purpose  of  utility,  it  must  appear  that  there 
was  a  display  of  in&nite  wisdom  equally  sublime  when  God  said, 
"  Let  matter  gravitate." 


Ahticlk  VII. 
A  Compansm  of  Aliumm  wi^  Ghten.    By  H.  F.  lialb* 

PooRCEoT  first  ramarked  the  [HVienceafalbtiineDio  vegetables. 
The  eipressed  juice  of  cresses,  cabbaije,  acorvy  gnss,  d^Ontcd,  od 
standing,  a  greenish  substance,  which,  when  boiled,  preoi|Hlatcd  • 
yellowish-grey  flocky  matter  very  similar  to  aiiimali  albumeo.  Af^er* 
wards  albumen  was  detected  in  a  variety  of  vegetabls  bodica. 
Vauquelio  found  it  ia  the  sap  of  the  carica  papaya,  Eiobof  ia 
potatoes,  Schrader  in  cabbage,  Grotthus  in' tne  pollen  of  tulips 
&c. ;  not  to  nwntifKi  the  observatitms  made  durinf  the  preparatioa 
of  sugar  from  beet.  From  all  this  it  appean  indisputable  that  ft 
aubetance  is  Ibund  in  plants  similar  to  animal  albumen.  Proost 
alone  has  hesitated  about  applying  this  name  to  v^etable  albusm* 
and  considered  the  matter  as  at  least  very  much  mixed  wit^ 
gluten. 

All  that  is  precipitated  from  the  sap  of  plants  \ij  b(»l!ng  in  6ocka 
always  appeared  to  me  so  siuikr  (o  gluuhr  that  I  have  not  beefi 
able  to  prevail  on  myself  t»  eonsidier  It  as  a  peculiar  substance. 
Th«re  is,  indeed,  this  difiRerence,  that  the  fornter  substance  is  found 
dissolved  in  tbe  sap  of  plants,  and  ia  only  brought  into  a  solid  state 
by  heat,  while  tha  gluten  exists  already  in  a  solid  state  in  wheat 
flitor.  But  this  is  not  sufficient  to  constitute  distinct  species.  We 
cim  only  say  that  in  wheat  dour  the  same  subataqce  occurs  ir  a  solid 
state  which  is  found  liquid  and  in  solution  in  the  sap  of  cabbag«.  £ 
ootMijder  It,  therefore^  as  necessary  to  compare  coagulated  albumen 
with  th^  gluten  of  plants,  in  order  to  determine  whether  the 
albumen  of  plants  bears  the  great»  resemblRoce  to  animal  albumen 
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or  to  gluten.  I  employed,  tberelbre,  oonunoa  alfaiinun' from  egg* 
hard  boiled,  and  gluten  washed  clean  from  wheat  flour,  and  mEde 
with  them  the  fbllowiog  comparative  experiments : — 

1.  Albumen  is  insoluble  in  water.  The  water  becomes  muddy 
by  continued  boiling.  Albumen  dried,  especially  by  artificial  heat, 
is  much  more  soluble  in  water. 

Gluten  is  likewise  insoluble  in  water.  The  liquid  becomes. muddy 
by  continued  btnling.    Dried  gluten  is  much  more  soluble. 

2.  Absolute  alcohol  does  not  dissolve  albumen.  When  allowed 
to  stand  upon  it  for  some  time,  the  liquid  becomes  muddy, 
Alcchol  likewise  becomes  muddy  when  boiled  with  albumen. 

Absolute  alcohol  don  not  dissolve  gluten.  When  allowed  to 
•tand  upon  it,  it  becomes  muddy.  It  i*  rendered  muddy,  likewise, 
by  boiling  along  with  it. 

3.  Very  dilute  sulphuric  acid  does  not  act  upon  albumen.  Boil- 
ing merely  separ&tes  it  into  smaller  parts.  Strong  smoking  sul- 
phuric acid  gradually  dissolves  the  greatest  part  of  the  albumen 
without  the  assistance  of  heat.  The  selution  is  brownish-yellow, 
and  muddy.  When  dropped  into  water,  a  white  precipitate  &IIs 
similar  to  fresh  albumen.  The  residual  albumen  is  blackish,  but 
transparent.  Strong  sulphuric  acid,  when  assisted  by  heat,  chars 
albumen. 

-■  Tbeiolution  of  albumen  in  sulphuric  acid  precipitates  mnriateof 
tin,  sulphate  of  copper,  and  proto-sulphate  of  iron,  of  a  browDiih- 
wbite  colour. 

-  Dilute  sulfuric  acid  does  not  act  upon  gluten.  By  boiling,  it 
!is  only  more  minutely  divided.  Stroi^  smoking  sulpliuric  and 
partly  dissolves  gluten  without  the  assistance  of  beat.  The  solution 
has  a  dark,  almost  black,  brown  colour,  with  a  slight  tint  of  blood- 
red.  When  drcpped  into  water,  a  yellowish-grey  precipitate  fidll 
in  flocks  similar  to  gluten. 

The  solution  of  gluten  in  sulphuric  acid  predpilatei  muriate  of 
tin,  sulphate  of  copper,  and  proto-sulphate  of  inn,  ofi,a  Amk 
brown  colour. 

4.  Cold  nitric  acid  gives  albumen  a  yellow  colour.  By  boiling, 
it  dissolves  it,  and  the  solution  is  yellow,  and  quite  transparent. 
When  a  solutiou  of  albumen  in  six  times  its  weight  of  nitric  acid  is 
evapArated^  oxalic  acid  is  obtained,  but  in  small  quautity. 

Cold  nitric  ncid  ^ves  gluten  a  yellow  colour.  By  boiling,  a 
yellow- coloured  solution  is  obtained,  which  remains  somewhat 
muddy.  The  undissolved  matter,  being  separated  by  the  filter,  and 
dried,  was  in  flocks,  which  burnt  very  easily.  By  evaporation  with 
six  times  its  wdght  of  nitric  acid,  oxalic  acid  was  obtained  in  con- 
siderable quantity. 

5.  Cold  muriatic  acid  does  not  act  upon  albumen.  When 
assisted  by  heat,  a  solution  takes  place,  which  has  a  blacki^  brown' 
colour.     Some  flocks  remain  behind  undissolved. 

Gluten  is  only  dissolved  by  hot  muriatic  acid,  He  s(4utioil  bM 
a  brown  colour,  and  some  flocks  remain  undisiolvul.  ,  . 
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6,  Acetic  ticii{acetuin  concentratum  of  the  Prussian  Flianna'- 
copoeia)  does  not  dissolve  albumea,  even  when  boiled  upon  it. 
-     Nor  ii  gluten  dissolved  by  the  same  acid  in  similar  circum- 
stances. 

7<  Caustic  soda  acts  upon  albumen,  and  forms  a  yellowish  soid- 
doD.  But  the  application  of  heat  is  requisite  in  order  to  obtain  ft 
complete  solution.  It  is  brownish-ycHow,  and  transparent;  and' 
when  saturated-  with  an  acid,  it  lets  fait  a  white  precipitate  similar 
to  albumen.  When  poured  into  alcohol,  a  white  matter  falls,  mised 
with  carbonate  of  soda.  On  cooling,  the  solution  lets  fall  a  dark 
brown  matter. 

Caustic  soda  likewise  dissolves  gluten,  and  the  solution  is  yellow. ' 
But  heat  is  requisite  in  order  to  obtain  a  complete  solution.  It  is 
brownish-yellow,  and  somewhat  muddy.  When  dropped  in 
alcohol,  a  yellowish-grey  matter  precipitates,  containing  carbonate 
of  soda.  Acids,  likewise,  throw  down  a  yellowish-gr^  matter^ 
When  the  solution  cools,  a  yellowish  matter  subsides. 

S.  Ammonia  does  not  dissolve  albumen,  even  when  boiled  on  it. 
But  it  became  whiter,  more  transparent,  and  bulky. 

Gluten  was  not  dissolved,  though  boiled  in  ammonia;  but  it 
became  whiter,  and  fell  to  pieces. 

9.  Albumen,  when  distilled,  gave  out  ammonia  and  an  empy* 
reumatic  oil.  When  heated  with  potash,  the  smell  of  ammonia 
was  not  perceptible. 

Gluten  likewise  furnished  ammonia  and  an  empyreumatic  oil^ 
when  distilledj  nor  did  it  give  out  the  smell  of  ammonia  when 
heated  with  potash. 

From  these  experiments  it  is  obvious  that  gluten  and  coagulated 
albumen  do  not  diSer  much  from  each  other.  Gluten,  with  nitric 
acid  and  soda,  forms  muddy  solutions ;  albumen,  transparent  ones.- 
Gluten  forms  with  strong  sulphuric  acid  a  dark  brown  solution^ 
with  a  shade  of  blood-red.  Albumen  forms  a  solution  which  has  a 
yellowisb 'brown  colour.  Sulphate  of  albumen  precipitates  some 
metals  white.  Sulphate  of  gluten  throws  them  down  brown.  The 
former  is  precipitated  by  water,  white ;  the  latter,  grey,  Gluteo 
gives  more  oxalic  acid  than  albumen,  when  treated  with  nitric 
acid.  1^^  'wo  substances  do  not  differ  so  much  from  each  other  as 
different  varieties  of  resin  or  gum.  I  think,  therefore,  that  both 
should  be  placed  under  the  same  genus.  Albumen  occura  in  many 
animal  bodies  in  a  coagulated  state,  while  in  others  it  is  liquid. 
The  same  remarks  apply  to  the  state  in  which  gluteu  occurs  in 


1  now  separated  a  quantity  of  vegetable  albumen  from  the  sap  of 
white  cabbage  (weUskokh).  This  sap  let  fall  a  green  ^>recipitate, 
which  posseted  the  properties  of  the  green  matter  of  vegetables. 
When  treated  with  alcohol,  a  grey  flocky  substance  remained  undis- 
solved, very  similar  to  albumen  prepared  by  boiling.  The  filtered 
sap  became  muddy  in  the  air ;  and,  when  boiled,  deposited  a  grey 
matter  in  flocks.    Water  did  not  dissolve  this  matter,  but  became 
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mu^y  wh^  boi^  over  it.  A^PoI^ol  treated  in  the  fa^ip  iqaiwer 
became  likewise  muddy.  Sti^ng  smoking  sulpbi)ric  ^i^  difsolyf^ 
it  wjtliput  the  assiitBDce  of  heat,  and  forip^d  &  ^9'^  brown  ^luijpo, 
darker,  and  with  a  stronger  tint  of  red,  than  the  solution  of  ati)|n«i 
ftlbumpp,  bqt  not  so  lilopdT-fed  as  th^t  of  glitf^n.  The  ^lutjop  ia 
oitEip  Bcid  was  likewise  spmeifh^t  ipHddy,  ai^fl- furnish^  uftivq 
ojwlic  acid  thap  ^nit^jtl  ^Ihuwen,  b)it  leu  thqn  glHtep,  B^It;  sq^ 
^gfiame  jejloiv  whep  ppu|¥d  Q^er  it,  hut  did  not  di^tyt!  >t  till 
^jjBted  ^  heqt.  On  CQoliog,  it  lt;t  f^U  f  yellowish  ^epo^e.  Ths 
■p})iti(in  1^  si^lphitric  acid  precipitated  qiun^te  of  w^  ft^d  ^Iphata 
of  copper  of  a  hrawoish-jellow  colour. 

He  result  of  these  expeniq^ts  is,  that  coi^lated  ^Ibiunen  qnct 
fl^ten  4>ff^r  y^^  I'ttlc  fr-om  each  Qtber,  and  belong  tp  the  sQPte 
genifs  of  vegetable  substances.  Vegetable  albumei)  from  the  saf) 
of  the  white  cabbage  is  a  substance  intermediate  betweep  tb^  tWQ 
ii)  its  properties,  bat  approaches  rather  nearer  to  ghilen  thVQ  ta 
animal  albumen. 

Grptth*^  h^  truly  remarked  that  there  is  a  spe^ws  of  starch 
which  approaches  very  nearly  to  albumen,  Hf:  fcufit)  it  in  the 
^U(^  en  tulips  i  at(d  it  is  a  pity  that  he  mad«  qo  mie^ucofwal 
observa^Ds  on  it.  From  tbe  expressed  ya\c^  of  uvil¥^  goqseberries 
I  obtained  a  sediment  of  a  green  colour^  By  means  o|  boiUng 
alcohol  I  separated  thf  green  substapce  fifom  this.  It  exhibited  tuq 
properties  of  the  common  colouring  matter  of  plants.  The  updis? 
Sf^fcd  readuum  trad  a  bluish-giey  colour.  Wncii  yiew«d  throi^gh 
th:^  qiiproscopci  it  appeared  tp  consist  of  traosp^reiat  grains,  n;^x^ 
here  and  there  with  soft  flocks.  Water  and  alcohol  did  opt  dissolve 
1^  substance  by  boiling,  but  they  became  muddy.  So^  form^. 
a  dark  brpwa  solu^on  when  assisted  by  heat.  C>a  cooling,  fiocks 
precipitated.  The  solution  in  sulphuric  acid  was  refjdish-bromn, 
an4  precipitated  mi^afe  of  tin,  sulphate  oC  copper,  and^  prc^-sijl-t 
jbaffi  o£  iroi^  brown.  The  oitric  acid  spl^lion  tem^ine^  muddy* 
eren  when  strongly  heated  Fkx:k»  were  deposited  from  i^  aiwl 
much  o]£alic  acid  formed.  Acetic  acid  formed  n,o  solution.  Frcmt 
thes^  e^Lperioients  we  see  that  this  species  of  s1|arch  a{^roa(;hes  ver^ 
^ea^^y  to  gluten.  Tbe  grains  in  plants  usually  called  atijrch  aj^  (5 
various  kiuds.  We  find  them,  1,  Qummy,.a9  what  1  hi^^e  de3cribe4 
in  althsa  mucilage.  2.  ^taj-cby,  aa  thp  compipn.  sta);chof  wheat, 
pot^tpeSf  &c.    3.  Gluteny,  as  ttie  kind  which  I  bi^ve  just  d4^<^h<:4* 
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ROYAL     SOCIBTr. 

'On  Thursday,  April  15,  there  was,  read  an  Appwdis;  to«  Paper  m^ 
the  ££Eects  of  Colcqicum  Autumaale  on  GouV  by  Sir  B<  Uoqat*- 
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.  In  a  forMET  papei*  Sir  Everard  eDdeaTmred  to  ptove,  fiwt.  Unit 
tiia  meiUciDe  can  be  received  iato  the  circiilatMn  vt^thoot  perMs^ 
B«Dt  injury;  and,  secondly,  that  its  beneficial  efifects  on  ^ut  Kta 
proddoed  through  that  medium.  He  judges  of  the  influeirce  of  thd 
di^kine  frem  ita  effect  on  the  pulse,  idiich  ii  diminished  10  or  SM> 
beats  per  minute  in  about  1 2  hours  after  it  is  taken.  Aa  this  e9(!M 
h  produced  when  the  tame  medidne  is  injected  into  a  vein,  he 
drans  as  a  conaequenoe  that  in  the  former  case  the  diminution  of 
celerity  is  owing  to  its  arrival  into  the  circulation^  and  not  upon  this 
aute  of  the  stomach.  He  was  afterwards  induced  td  try  whethui 
die  effects  of  a  larger  quantity  injected  into  tlie  veins  wO»ld  alsV 
corre^nd  with  those  of  an  over  dosq  taken  into  the  stomach.  160 
drops  uf  the  infusion  of  oolchicum  were  injected  into  the  vein  of  a: 
dog.  He.lost  allpower  of  motion,  tlic  breathing  became  slovy  mut 
die  pulse  hardly  felt.  At  first  it  became  slower,  afterwards  mv 
accelerated.  The  animal  was  purged  and  vomited,  and  in  five'  hcnnr 
died.    The  stomach  and  intestines  were  found  infiamed. 

On  Thursday,  May  2,  there  was  read  a  case  of  complete  aphonia^ 
cured  by  the  medical  application  of  the  electric  fluid  by  Augustus 
Sayer,  M.  D.  The  subject  of  this  case  was  a  young  man  who  (toM 
his  infancy  had  some  difiiciilty  of  articulation,  arising  appMvnth^ 
&x>m  the  size  of  his  tongue.  Being  an  ofilcer  in  the  French  service, 
and  exposed  to  the  fire  from  a  Prussian  battery,  a  cannot  shot^ 
which  killed  two  men  near  him,  stunned  him  alio,  so  that  he  fell  at 
the  same  time  with  them.  He  remained  for  some  time  in  contut- 
aions,  with  a  very  laborious  respiration ;  but,  when  examined,  hett 
no  wound.  Next  morning  be  began  to  be  sensible,  but  had  no  re- 
Collection  of  what  had  passed.  Vision  remained  unimpaired;  The 
sense  of-smell- was  preternaturalty  acute;  but  bis  hearing  was 
nearly,  and  his  taste  entirety,  destroyed.  The  motion  of  tlie  tonguw 
was  so  very  imperfect  that  he  had' lost  all  power  of  articulation,  and 
was  scarcely  able  even  to  swallow.  The  sense  of  feeling  was  also 
affiKted  througheut  the  whole  of  the  left  side.  Spirituous  liquors-' 
and  cofiee  (especially]  put  his  body  in  the  most  violent  agitation, 
and  even  the  smell  of  coffee  had  a  very  great  eiftct  on  him. 

Various  nervous  medicines  and  the  warm  bath  were  tried  to  no 
purpose ;  so  that,  after  being  carried  from  town  to  town,  during 
,Uie  five  following  months  of  the  campaign,  he  was  invalided,  and 
returned  to  his  frirads  at  Brussels.  Here  electricity  was  recom- 
mended,  and  tried  first  as  an  aura,  then  in  sparks,  and  at  last  in 
ahocka.  llie  efiect  of  the  third  shock  was  so  severe  that  he  was 
with  dif&culty  prevailed  upon  to  endure  any  more.  On  the  seventh, 
his  tongue  was  suddenly  set  free,  as  if  a  cord  had  snapped  asunderi 
md  he  recovered  his  speech,  and  was  as  well  as  before  the  accident. 
At  the  same  meeting  a  paper  by  Dr.  Woliaston  on  the  cutting' 
diamond  was  read.  Having  never  met  with  any  satisfactory  ac- 
eount  of  this  property  of  the  diamond,  Dr.  Woliaston  endea- 
'KHired  to  determine  how  it  acts  by  experiment.  The  diamonds 
cboaen  for  this  pappose  aFe  naturally- crystidlized  with  curved  tur- 
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ftces,  so  that  the  edges  are  also  curril'mear.  In  order  to  cat  glass, 
a  diamond  of  this  form  requires  to  be  so  placed  that  the  surface  of 
the  glass  is  a  tangent  to  the  curvilinear  edge,  and  equally  inclined 
laterally  to  the  two  adjacent  surfaces  of  the  diamond.  Under  these 
circumstances  the  parts  of  the  glass  to  which  the  diamond  is  applied 
are  forced  asunder,  as  by  an  obtuse  wedge,  to  a  most  micule  dis- 
tance, without  being  removed ;  so  that  a  superficial  and  continuous 
crack  is  made  from  one  end  of  the  intended  cut  to  the  other.  After 
this  any  small  force  applied  to  one  extremity  is  sufficient  to  extend 
this  crack  through  the  whole  substance,  and  successively  along  the 
whole  breadth  of  the  glass.  For  since  the  strain  at  each  Instant  of] 
the  pn^ress  of  the  crack  is  confined  nearly  to  a  mathematical  line 
at  the  bottpm  of  the'  fissure,  the  effort  necessary  for  carrying  it 
through  is  proportionally  small.  He  found  by  trial  that  the  cut 
caased  by  the  mere  passive  of  the  diamond  need  not  penetrate  so 
much  as  -^  of  an  inch.  Other  mineral  bodies  recently  ground 
into  the  same  form  possess  the  same  property,  but  soon  lose  it. 

On  Thursday,   May  9,    a  paper  by  William   Chapman,  Esq. 
M.R.I.A.  on  the  probable  formation  of  mineral  coal,  and  on  the 

Bsition  and  accompanying  circumstances  of  fossil  trees,  was  read, 
e  was  led  into  the  train  of  reasoning  exhibited  in  the  paper  by 
viemog  several  of  the  casts  of  trees  lo  common  in  the  sanditODe 
which  accompanies  the  coal  in  Northumberland..  These  casts  are 
composed  of  sand-stone,  and  are  surrounded  with  a  layer  of  charry 
matter,  which  is  conceived  to  have  been  the  bark  of  the  tree. 
Similar  trees  in  the  same  position  occur  in  peat  bogs,  Fron  diis, 
and  from  the  remains  of  reeds  and  other  similar  vegetables  common 
in  the  coal  beds,  Mr.  Chapman  conceives  that  the  coal  originated 
from  peat  beds,  and  that  it  acquired  its  present  consistency  and 
compactness  from  compreuion.  He  enters  into  several  calculatioitt 
to  show  the  degree  of  compression  that  would  be  necessary  to  pro- 
duce the  e&ct,  and  conceives  that  by  the  action  of  matter  in  fusioa 
on  the  top  of  the  beds,  the  charring  may  have  been  produced  le- 
quisite-to  convert  the  coal  into  Kilkenny  coal  and  Welch  culm.. 

On  Thursday,  May  16,  a  paper  by  Mr.  Momey  was  read,  de- 
scribing a  mass  of  meteoric  iron  found  by  him  in  Brazil  in  the  year 
tSlO.  At  that  time  a  pretty  ■c^dS  chalybeate  was  discovered  not 
far  from  the  seat  of  Government.  This  discovery  was  considered  as 
important,  and  induced  the  Prince  RofH  of  Portugal  to  request  Mr. 
Momey  to  take  a  journey  to  examine  some  thermal  spring;  which 
had  been  announced  as  existing  several  years  before  at  the  distance 
of  about  50  leagues  from  Bahiar.  As  a  further  inducement  to 
undertake  this  journey,  he  was  told  of  a  remarkable  stony  mass 
which  had  been  observed  at  no  great  distance  from  the  thermal 
■pringi.  This  body  had  been  first  remarked  by  a  shepherd.  The 
superintendent  of  the  neighbouring  district  was  sent  to  examine  it. 
His  report  wasso  vC'onderful  that  orden  were  given  to  remove  the 
stone,  and  bring  it  to  th«  seat  of'the  Court.  Tlie  attempt  was 
nade.  It  was  raised  upon  an  ill-constnicted  carriage^  and  io.piit- 
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.  <rf  oxen  were  yoked  to  it ;  but  they  were  not  able  to  drag  it  almg. 
It  was,  therefore,  abandoned  j  and  Mr.  Morney  still  found  it  placed 
DQ  the  carnage.  It  was  magn^ic ;  had  disrioct  north  and  soath 
poles ;  and  was  obvionsly  crystallized  in  its  texture.  Its  weight  was 
estimated  at  about  I4>000  lbs.  It  was  seven  feet  long,  and  four 
ieet  broad ;  but  its  thickness  ww  irregular.  Mr,  Moiuey  estimated 
its  solid  contents  at  28  cubic  feet.  From  his  experiments  on  the 
spot  he  considered  it  as  iron,  but  thought  that  it  gave  indications  of 
containing  niricd.     It  rusted  rather  faster  than  common  iron. 

At  the  same  meeting  a  chemical  examination  of  a  specimen  of 
this  mass  of  iron  by  Dr.  Wotlaston,  was  read.  Hi?  method  of  de- 
tecting the  presence  of  nickel  was  this.  He  dissolved  about  f^  of 
8  grain  in  nitric  acid  upon  a  watch-glass,  evaporated  to  dryness,  and 
added  a  drop  <^  ammoaia  to  desolve  the  oxide  of  nickel.  This 
solution  was  drawn  by  means  of  a  glass  rod  to  a  little  distance  from 
the  oxide  of  iron,  and  a  drop  of  prussiate  of  potash  added.  The 
presence  of  nickel  is  detected  by  the  milk-white  colour  that  ensues. 
To  determine  the  quantity  of  nickel  he  dissolved  SO  gr.  of  the  iron 
in  nitro- muriatic  acid,  added  an  excess  of  ammonia,  and  then 
evaporated  the  solution  nearly  to  dryness.  Ammonia  was  digested  . 
on  the  reudue.  A  bhie  solution  was  obtained.  This  was  saturated 
Vith  sulphuric  acid,  evaporated  to  dryness,  and  the  dry  mass  ex- 
posed to  a  heat  sufficient  to  drive  off  the  sulphate  and  muriate  oC 
Kounonia.  The  residue  was  re-dissolved  in  water,  and  crystallized. 
The  crystals  weighed  S  gr.,  indicating  2*93  gr.  of  nickel,  or  nearly 
four  per  cent,  of  that  metal  in  the  iron  mass. 

GBOI,dGICAt   80CIBTT. 

March  15. — A  notice  on  the  beds  of  gravel  in  the  neighhomr- 
lioodof  Lichfield,  by  Mr.  Arthur  Aikin,  was  read. 

The  principal  object  of  this  paper  is  to  describe  the  state  of  de- 
composition exhibited  by  the  rolled  pebbles  which  occur  in  this 
gTftveL  They  are  all,  excqit  the  quartz  pebbles,  more  or  less 
altoed ;  but  the  chalcedonies  in  the  form  of  concentric  agates  and 
of  coialloidal  agates,  exhibit,  the  most  remarkable  changes.  In 
the  former  the  ciialcedonic  zones  are  in  many  cases  entirely  con- 
verted into  a  white  earth,  while  the  nucleuaof  quartz  remuns  un- 
touched :  and  in  the  latter  the  tubipores,  being  of  quartz,  remain, 
while  the  interstitial  chalcedony  has  been  in  some  cases  totally,  and 
othen  partially,  removed.' 

A  paper  oh  the  paramoudra,  a  singular  fossil  body,  found  in  the 
chalk  of  the  north  of  Ireland,  by  the  Rev.  W.  Bucklaud,  Prof. 
Min.  Ox.  M.  G.  S.  was  next  read.  Tiie  name  paramoudra  is  ap- 
^ted  by  the  inhabitants  of  Belfitst^to  a  fossil,  which  occun  in  all 
die  chalk  pits  between  that  place  and  Moira,  and  which  has  also 
.been  found  at  Whitlmgham  near  Norwich;  specimens  from  thence 
having  been  sent  to  the  Society  four  years  ago  by  the  late  Dr. 
Reeve  of  Norwich.  Its  form  is  more  or  less  that  of  an  oblong 
gourd  I  it  is  composed  of  flint,  and  a  the  longest  fossil  that  occnra 
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IB  tibe  ch^k,  tite  leogth  varying  from  odc  to  tvofett,  asidtlw 
bjxailk  from  sis  to  12  inebeg.  ,  A  tubular  emty,  ofwo  always  t 
0B«  cud,  and  often  at  both  cods,  pAB*es  id  the  direciwn  of  its  long 
diameter.  No  appearancce  of  or^nic  stniotufe  liave  been  delectedf 
Vut  it  appean  fiom  its  exiemal  figure  to  bare  been  one  of  tboaa 
tupposed  spongy  bodies,  whitji  are  of  »ucb  frequent  occun^oce  in 
cbalk  flints. 

^fmi  5. — A  cominunicatioD  from  the  Forel^  Senretsr^  wm 
read,  giving  an  acconnt  of  4enain  nen^itea  that  h^e  recently  been 
examined  by  M.-  M.  Gillet  de  lounuHit  and  Schreiber.  From 
this  fixaininatitHi  it  appears,,  that  the  well  known  arei^ite  whicA 
fell  pf  St-anncrn  in  Moravia,  coittaiiu  no  metallic  iron  whatever  j 
but  a  laiiipr  propottian,  of  alumineasd  of  lipie,  thas  has  hitherto 
been  notiocd  in  subBlances  of  this  kind.  On  the  othei  hand,  the 
■MM  Teighing  LWlbs.j  which  fell  near  Egta  in  Bobemiaj  .a{^ens 
to  be  nfaelly  cflli^Maed<o£:in^8llfc.irov. 

A  paper  by  ;RabeTt  Stewnsoa,  Ciitil  £QgiiM«T,  entitled  "^f  Ofo8e5- 
Tationa  on  the  i^ebaral  bed  of  the  Gerpiaa  Ocean  and  British 
ChBDneV'  Ku<  then  read.  Theobjed!  i&to.ahow  that  the  bed  of 
the  G^rfBao  Qoeaa  and  of  the  Britisii  Cbannel  a  gsadually,  bttt 
iecy  ^reeptibly,  fiUini;  up,  in  aonsetftiehGe' «l  wliicb,  the  lencl  of 
iti  \«tffr  is  COntinutUiy  riling.  Thii  ii  prpved,  in  the  opioioB  of 
Mr.  Stevenson,  froiif'thecIrcUmstanoe  tkat  not  oitty  tbe  beadlandf 
and  eSposed  parts  of  tha  const  are  wearing  -away,  but  yeafly  and 
if&portant.cnl^TbBctinr^a  are  mafaing  on  the  jhjtm  df  ahdteied 
bays,  far  within  ttie  Frith  o£  Forth^  and  in  oth^r  analagous  fitux 
tions,  which  cannot  be  attriliuted  to  any  other  cause  than  the  actual 
overflowing  of  the  wattffof  ihB  OctaB.      ■  ' 
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.  The  Msetices  bk  Aot  ^mAgsra  ta  true  eiaditiop.  If  ikiM^'(|0Aie- 
tlmes h^ipeoed that aaattealiveiiecosal  ofl the aboimtsrhaaestlteil 
pt|ilo6Dpheis  to  obEcnfMiom.  which  Jutve  led  to  importaoi  ttoths^^it 
«  not  iBiQommOB,  Ukenise,  fdT'''feM&ate  obaesniiteG'SJ  philcaAif 
pbers  to  tlirow  an  unexpected  li^t  ^n  obscure  passagea*  i4  this 
utciMts.  Same  notef  of  M.  Cuvicf  oil  the  hooka  of  i9biy>  nlative 
to  animals  furauh  a  proof  of  this.  Thus  M..Cuvier  siqfioses  thafi 
the  lynx  of  tbeaAcieots  laeotioaect  aa  coming  from  urorfa  dimatea 
was.  not  our  hfox,  but  tke  aaatfdr,  and  he  show*  that  tlw  taraca^ 
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possesses  kll  tli*  propertied  Ascribed  by  the  andenlS  *o  flieir  lyns. 
Tlie  leoncornutle  and  the  catohlepus,  two  diiiaiah  to  which  the, 
ancients  ascribed  si  motistrous  (foDformalion  andnoxidus  qdalities, 
appear  16  him  to  be  only  the  result  of  bad  d^criptlons  made  by 
ign<nraRt  n^vellers  of  that  animal  in  the  intericHr  of  Afrita,  to  whicD 
traVellere  \Aie  given  the  name  of  gim  [antelope  gnu,  IjTnn'.)^  wbost 
lingular  ^apc,  fierce  iadk,  and  the  pointed  hair  dq  its  jnont  and 
inane,  must  hare  often  rendered  it  an  object  of  teitot. 

Of  thd  five  unicorns  sprften  of  by  tht.  aticiedfs,  M.  CutiCT  stip- 
poseS  that  the  Erst  four,  the  ass  of  tWe  Jrtdles,  Vttk  tiiiicom  hoTsC, 
the  unicorn  oX,  and  tlie  monoceroB,  irfoperly  sd  cstled,  are  Wetely 
the  rhinocertrs  differently  disfiglired  by  tKfe  rtli^dni  of  travellers 
and  riierctiants. 

He  shofvs  that  all  which  the  anciei^ts  ha^'  sa94  of  tlie  asp  df 
£gypt,  the  aip  by  excellence,  beTbngs  conijil^t61y,  to  that. species  of., 
viper  with  4  large  neck  called'co/aJer  kajS,  thfc  hfetii-J'  df  whtch  is 
fitf  well  related  by  GecfSroy  in  his  great  work  otl  Egypt. 

lie  recohtiles  the  cotitradtctknii  of  the  ancients  respecting  the 
<b1phin  by  showing  that  they  gaye  that  name  .to  two  very  differenrt 
animals;  one,  which  is  oOr  i^'cseiit  dolphin  {delphinis  delphis,  Lin.)> 
another,  which  belongs  to  the  genus  of  sharics  Of  iek  dogs. 

The  greater  number  (Jf  the  feHe*  teSpecthig'  tft«  hyena  and 
ichneumon  arc  explained  by  the  singulatity  Of  i\\h\t  cbrtformEitlcW ; 
CTen  thi  pretended  continuity  of  the  Vfertebrfe  of  the  neck  in  the 
liyena  is  in  some  measuW  true.  The  extrerbe  rigidity  of  the  muscled 
of  the  neck  frequently  ociSsrot]  ankyloses  between  the  cervical  vet. 
lebree, .  and  M.  Cuvier  has  oTtserved  examples  of  it. 

All  the  world  knotty  the  little  animal  called  mus&r(dgM  trr 
musette,  which  has  a  toniidehibie  external  resemblanee  to  a  staaft 
mouse,  only  that  its  snout  i*  more  poibted,  abd  Its  eats  much 
smaller.  But  though  it  has  beea.examined'^nd  dissetrted  by  several 
naturalists,  all  the  pecuRaVhies  of  its  organization  had  not  been  - 
observed,  M.  Geoffroy  St.  Hiiarre  has  just  discovered  that  on  each 
side  under  the  skin  there  is'  a  pCcutiar  ^ilnd,  which  eiudet  a 
glutinous  matter  by  a  series  of  ports  inrrtiulided  with'  hairs,  which 
are  larger  and  stiller  than  oh  th«  rest  of  the  body,  and  which  lOay 
easiW  be  perceived  by  touting  the  body. 

M,  Cuvier,  who  has  resumed  his  researches  into  the  anatomy  of 
die  molusca,  has  this  year  read  to  ibe  ClaM  a  memoir  on  the  anati^ 
and  balaoes;  and  another  on  several  g^n'era  of  shells  approacMng 
the  patellae,  the  oscabrioas,  ftird  the  baliotides. 

The  anatifes  and  tlie  balanes  presented  organs  of  generation  and 
a  nervous  system  very  different  from  what  is  observed  in  th^  mohisCft 
in  general.  The  nervous  system,  as  weB  as  the  jaWs>  would  briitg; 
these  animals  near  to  the  Insects. 

The  haliotides,  the  patellae,  and  fhe  oscabrions,  have  other  sin- 
gularities. Their  sexes  are  not  separated,  as  it  is  in  the  bnccinat 
and  other  aquatic  turbinated  animals.  Nor  are  they  united  so  bs  to 
require  a  reciprocal  fecaadatioD>  as  the  snails  and  the  splysia>  but 


464  ProceecUngs  of  Philosophiad  SodetUs.  [JuHS> 

thdr  heimaphroditism  is  complete,  so  tbat  tbey  suffice  themselves 
like  the  oyaters,  and  many  other  bivalves, 

M.  Cuvier  has  likewise  given  a  noemoir  on  the  a;cidi«,  a  klDcl  of 
molusca  enveloped,  not  in  a  shell,  hut  in  a  cartiluginoiis  crust,  fixed 
to  the  rock),  aod  provided  with  two  openings,  one  of  which  re- 
ceives and  rejects  the  water  necessary  for  respiration,  and  the  other 
affords  an  outlet  to  the  ova  and  excrements.  A  great  cavity  covered 
with  a  6De  vascular  net,  which  comes  in  place  of  the  branoiue, 
receives  this  water,  and  with  it  the  corpuscula  with  which  the 
animal  is  nourished.  At  its  bottom  is  the  mouth,  which  leads  to  a 
sort  of  gizzard.  These  animals  have  a  heart,  liver,  and  nervous 
system,  pretty  similar  to  that  of  other  molusca.  But  the  relative 
disposition  of  these  parts,  fts  well  as  the  form  andsurbceof  the 
external  envelope^  varies  tmich,  according  to  the  species. 

This  anatomy  of  the  ascidia  was  so  much  mure  to  the  purpose 
because  it  served  to  elucidate  ohservations  of  a  much  more  dov^ 
and  important  nature,  which  were  made  almost  at  the  same  time  on 
animals  of  a  similar  nature,  hy  M.  Savigny,  Member  of  the  Insti* 
tute  of  Egypt. 

No  compound  animals  are  yet  known  except  those  in  the  orderof 
polypi.  All  the  corals,  madrepores,  sea  pens,  and  a  great  many 
alcyonia,  appear  merely  aggregations  of  different  polypi  united  ia 
ao  mtimate  njanner,  and  whose  nourishment  takes  place  ]n  commoD, 
so  tbat  what  one  eats  is  of  use  to  all,  and  they  alt  seem  animated  by 
a  common  will.  This  last  circumstance  Is  certain  at  least  with  sea 
pens,  which  transport  themselves  from  one  place  to  another  by  the 
combined  and  regular  rowing  of  thousands  of  little  polypi  which 
proceed  from  all  the  feathers.  The  !>tructure  of  these  polypi  is  sufS- 
ciently  simple  for  the  imagination  to  conceive  this  kind  of  associa- 
tion, which  we  may  in  some  measure  compare  to  the  differeot 
branches  of  the  same  tree. 

But  M.  Savigny  has  discovered  compound  animals  of  another 
kind,  and  whose  individual  organization  is  much  more  complicated. 
Tliey  bear  a  singular  resembknce  to  those  molusca  called  ascidiffi, 
,which  themselves  have  some  analogy  with  the  animals  of  bivalve 
shells.  We  find  in  them  equally  a  bronchial  sack,  which  the  ali- 
ments are  obliged  to  traverse  to  arrive  at  the  mouth ;  a  muscular 
stomach ;  an  intestine,  of  which  the  rectum  mounts  towards  the 
side  of  the  mouth,  and  forms  there  a  second  ori6ce ;  a  nervous 
^nglion  placed  between  the  bronchial  orifice  and  that  of  the  anus  j 
an  ovarium,  and  an  oviduct.  In  lact  they  are  real  ascidite  united 
in  masses  by  a  common  flesh,  and  partaking,  in  consequence,  of  a 
common  life.  This  sort  of  animal  aggregation  had  been  hitherto 
confounded  with  the  alcyoniie.  They  are  numerous ;  and  M. 
Savigny,  who  has  described  and  represented  them  with  details  to 
which  their  singularity  entitled  them,  has  observed  a  sufficient 
number  of  forms  in  them  to  constitute  eight  genera. 

Among  these  compound  animals  some  form  fixed  masses  more  or 
less  irregular,  as  is  the  case  with  many  alcyonise }  others  are  ranged 
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in  stars  Found  a  comsioa  centre ;  and  these  naturalists,  considering 
each  star  as  a  simple  animal,  have  called  botrylUe;  others  in  fine 
are  combined  in  inaumeiahle  quantities,  to  form  by  theb-  assem- 
blage a  long  hollow  cylinder,  open  at  one  end,  which  moves  like 
the  sea  pens,  and  which  Feroa,  the  first  person  who  perceived  it, 
considering  as  A  simple  being,  called  pyrosoma. 

MM.  Desmarets  and  Jjesueur  had  made  on  these  last  two  generi 
observations  quite  analc^ous  to  those  of  M.  Savigny,  and  which 
have  fully  confirmed  them. 

Tliere  exists  among  those  great  zoophiles  to  which  the  ancients 
l^ve  the  name  cti  free  nellies  of  the  sea,&  penus  which  the  Danish 
naturalist,  Otho  Frederick  MUUer,  has  made  known,  and  called 
lucernaria,  because  he  found  in  it  1  know  not  what  resemblatice  to 
a  lantern.  Its  general  form  is  a  hollow  cone ;  at  the  centre  of  the 
base  is  tlie  mouth  ;  and  from  the  edges  of  that  base  proceed  artgs 
usually  eieht  in  number,  charged  wiih  small  tentaculse,  sometimes 
at  equal  distances,  soraetimes  connected  in  pairs; 

M.  Lamouroux,  Professor  of  Natural  History  at  Caen,  has  care- 
fully watched  an  animal  of  this  nature  with  eight  equally  tlistant 
arms,  of  a  pale  rose  colour,  doited  with  red,  and  having  eight  red 
hands  penetrating  into  the  base  of  tiie  arms,  and  which  are  the 
ccecums  or  intestines.  These  eight  organs  communicate  with  a 
central  stomach.  Each  of  them  is  lodged  in  a  particular  cavity,  in 
which  a  kind  of  mesentery  retains  it.  The  kind  of  life  of  the 
luceroariie  seems  to  resemble  that  of  the  actinise,  or  sea  anemonies. 

Tlie  same  naturalist  has  presented  to  the  Class  a  new  compendium 
of  his  general  work  (of  which  we  have  before  spoken)  of  these  kinds 
of  compound  zoophites,  whose  trunks  are  not  stony,  or,  as  he  calls 
them,  flexible  coralligenous  polypi,  such  as  the  sertularias  and  the 
flustrffi.  The  profbunii  attention  which  he  has  paid  to  these  animals 
in  general  has  enabled  him  to  remark  distinct  characters  sufKciently 
remarkable  to  form  nearly  50  genera,  which  he  has  divided  into  10 
families,  and  under  which  he  has  arranged  560  species,  almost  the 
half  of  which  are  new. 

We  can  only  repeat  the  wish  that  this  great  work  may  be  speedily 
published. 

M.  Lieclerc  de  Laval,  the  same  person  who  examined  the  con- 
fervEB^  has  presented  to.  the  Class  some  interesting  observations  oq 
some  microscopic  animals.  One  of  them,  which  M.  Leclerc  has 
discovered,  and  called  diflugia,  is  scarcely  the  tenth  of  a  line  in 
diameter,  is  enveloped  in  a  membranous  case  formed  of  very  fine 
sand,  and  from  which  a  kind  of  arms  issue,  which  are  merely  an 
extension  of  its  substance,  and  of  which  the  number,  the  form,  and 
the  proportions,  vary  almost  at  pleasure.  This  animal  ought  to 
have  an  analogy  with  that  which  Hresel  called  proteus,  and  which 
likewise  assumes  in  a  few  minutes  a  thou  sand,  different  forms. 

The  other  animal  observed  by  M.  Leclerc  is  a  hymenopterous 
insect,  discovered  by  M.  Jurine,  Correspondent  of  the  Class,  and 
called  by  him  psUe  4«bosc,  hut  which  belongs  to  the  genus  diiipria 
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cf  Latreille.  It  has  at  the  );a#  of  tti6  nbdotttifl  ^b  elcv&ted  trarn, 
going  forwards  *»  ist  as  ttic  h6bd,  whet«  it  termifiatei  by  &  bend 
b*ck.  M.  Latreitte  ha6  tsccHbitied  that  thn  ha^n  is  th«  sfaeatb  of 
1  the  wimt>)e,  an  iosmtment  nith  which  tndn^  othcf  faymenoptera  art 
Airnished,  bat  which  ii  usualty  dififeretitly  placed.  Th^  bas«  only 
of  the  wimble  of  th^  dSapria  is  {contained  iil  its  horti ;  but  the  point 
issuei,  M  Usual,  from  the  anus. 

M.  Latreiile  has  giTeri  us  a  Very  dctiiled  descriptiofi  of  Mrtai'ii 
crabs  of  the  Mediterranean,  very  remafkable  from  Raring  tlleir 
eyeaplaceij,  n<k,  aaiti  tlw  ordinary  drabs,  upon  a  single  irioVeable 
BRlcuUtion,  but  upon  a  long  tube  with  two  articulations,  so  that 
the  animal  Bioves  them  like  the  branches  of  a  telegraph.  Tleif 
Mnd  teet  are  placed  upda  the  back,  like  tho«e  of  the  dorippes. 
Some  erf  these  crabs  had  been  already  observed  hv  Rondeletius  and 
Aldrorandus,  but  theM  ancient  naturalists  did  not  mention  the  sin- 
gular stmcture  of  their  eyes.  M.  Latreiile  forms  thefn  into  a  genu^ 
u>der  the  name  of  hippO'Carcirtus.  Almost  at  the  saitie  lime  Dr. 
Leach,  a  stulfnl  English  naturalist,  who  is  occupied  with  a  great 
Work  on  crustaceons  animals,  desctibed  thbse  species  under  the 
generic  name  hwnolu*. 

M.  Savigny  has  establbhed  last  year,  by  many  observations,  an 
analogy  of  structure  much  greater  than  was  supposed  between  the 
mouths  of  winged  instrumcnta,  whether  suckers  or  masticators ; 
and  he  has  shown  that  the  sheaths  of  the  suckers,  trumps,  and 
other  instruments  of  deglutition  of  the  flrst,  and  sometimes  these 
fastiuments  themselves,  may  be  consideted  as  prolongations  of  some 
of  the  Italpte  and  jaws  of  the  others.  He  has  presented  this  year  a 
great  work,  from  which  result  analogies  of  another  order,  4]etweea 
tiie  mouths  of  the  ordinary  masticators  and  those  of  certain  genera 
vfaich  appeared  anomalous,  some  of  which  have  been  arranged 
among  cnistaceous  animals,  and  others  stnong  insects  without 
wings. 

Naturalists  had  remarked  for  a  long  time  that  a  part  of  the  jaws 
of  these  genera  with  extraordinary  mouths  resembled  feet,  and  M. 
Savigny  endeavours  to  prove  tmt  they  are  really  feet,  which, 
assuming  more  or  lest  the  form  and  the  functions  of  jaws,  join 
themselves  to  the  jaws  properly  so  called,  tar  even  take  their  [dacea 
ritc^ether. 

Thus  in  the  icolopendrse  there  exist  two  sorts  of  supernumerary 
lips,  of  which  the  outerroon  have  strong,  hooked  pulpaa,  which 
8«rve  the  animal  for  seizing  bis  food.  M.  Savigny  observing  that 
.  they  are  not  connected  with  the  head,  but  with  the  first  ring  of  the 
bodyj  considers  therh  as  the  first  two  pair  of  feet  metanrorp hosed. 

In  the- crabs,  in  which  the  head  and  corselet  are  confounded 
together,  the  supernumerary  jaWs  are  evidently  the  first  feet ;  fre- 
quently their  form  even,  as  in  the  squillEe,  is  pietty  evident.  But 
in  these  animals,  and  in  several  others,  whose  mouth  the  author  has 
described  with  infinite  attention,  there  always  exist  ordinary  jaws. 
On  the  other  hand^  in  spiders,  scorpions,  and  other  genera  withou 
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xntenns,  there  remaiDS  scarcely  any  trace  of  head,  and  die 'true 
jaws  have  disappeared.  There  exist  only  supemumerary.jaws,  that 
a,  feet  converted  into  jaw«. 

Such  is  a  short  sketch  of  a  very  origiaal  work,  the  prooTs  of 
vhich  have  For  their  basis  obsetvatioRS  bo  long  and  so  imdMrottSy 
that  we  cannot  find  roota  for  them  in  our  anatysis. 

M.  Delabillardlere,  who  contiaues  to  obserye  his  bee-hives,  haa 
made  some  new  obserrations  on  that  subject,  so  admirable  and  so 
iiie«faMutiUe.        ' 

.  It  is  kpo#D  that,  aAec  the  last  twarm  haa  left  the  hivet  the  wDrkio^ 
beet,  sinilar  in  point  of  ingratitade  to  many  otber  more  clevata4 
fattit^Sjoitaake  haste  io  lid  theiiiselves  of  the  'ualf^  which  are  iw 
loDges  neeessary  &r  pn^gation,  and  the  support  of  which  wOuU 
oehsuiDS  a  great  deal  of  pronsioas.  Thay  make  a  dreadful  cato^^ 
of  them ;  ^t  If  ire  are  io  judge  by  the  eKpreasiont  of  some  autbonk 
this'bvsiBbis  is  always  lermiDittid.in  a  few  dsiysi  In  fact,  howtvsi^ 
it  tests  aeveral  weelu.  WheDtfac  hives  Jare  wealit  or  contaia  but 
few  working  bees,  the  operation  lastaamuch  Ibngbr  time.  The 
tnalfls  are  eaoo  alt<^ther  ^red  ^in  thoK  hives  that  contam  no 
queen,  or  when  the  quten,  aa  Hltmetimes  happens,  produeea  only 
males.  M'DelabiUardierf  gives  s  detailed  example  of  tlus  rule, 
already  recognized  by  Huber,  Those  who  keep  bees,  therefore, 
iiiiiy'd«cover  by  the  gikax.  frmnber  of  these  drones  remaining  in  the 
Mm  ttfta  the  tisual  time,  that  no  more  new  swarow  are  to  be  ex> 
pected  from  it,  and  that  the  hive  may  be  rifled  wiAout  inconre* 
tilencfe;   '  ■  ■  ■ 

Every  body  knovre  the  noise  similar  to  that  of  the  balanoeof  s 
^DdnluA,  which  has  tong  inspired  tht'sUfVstitious:  with  terror, 
abd  which  has  received  the  name  of  death-watch.^  NaturalaU  aooD 
supposed  that  it  most  praeetd  from  an  iiwecr.  '  Sdne  have  aaoQbcd 
it  to  a  spider ;  others  t»  the  little  animal  wood-louse ;  and  othen  to 
the  little  coleopterous  aniQial  called  vri/ZefJe,  because  it  piercM 
wood  with  afi  inatrtrniflDt'  libo  a  drill  {vriU^. '  Am^ng  thosewhe 
have  adopted  the  last  opinion,  some  ascribe  the  noise  to  the  pflVfeck 
•nioiAl,  olhen  to  its  larVa;  and  all  have  supposed  That  it  produced 
Ae  ndse  wMIe  boring  thcttood,  either  as  food,  or  t»  make  ita  w^ 
ibroughh.M.  del^atreille  hadot)s«rv<eit  that  t^rrill^n^makcitltt 
tK^s,  not  while  boring  wood,  but  byi  striking.  M.  Ddbbillardien 
lw»  estabHshed-the  same  fact  hya  series  of  obsiervatiaM ;  andas'lia 
iHade  Abu  on  a  female,  be  supposeH  that'll  objeec  of  the  noise  i* 
tivoiAI  ihe  male)  aa  iB<the  case  with  mat^mh^  fcai^  inseotaM 
Ibe  tim^urf  pWfMgfctJftn;*  '  . 

1  All  ihli,  uHl  a  creat  deal  more,  was  bi^  mB».  dnetlbel  ^  An«n  vmt 
Derbam  in  the  Phil.  Tnui.  vol.-zx.  p,  3T5|  vol.  zxii.  p.  838.  Thii  ayiiual  Iilbe 
pi?nui  pnliBtoTof  LiDD,  Derluw  deicribe*  and  flnre*  ODOtber  aolMtl  that  alw 
(ut>.    Phil.  Tram,  vol.  xii*.  p.  I58S.— T.  ^ 

ijt  U  conUmui.) 


Article  IX. 


I.  FulminaiiTig  Plaiinum. . 
Mr:  Edmond  Davy^  Professor  of  Chemistiy  to  the  Ork  lostkii- 
tioD,  has  reccnti;  discovered  a  folniinatin^  compound  tA  platiiiiioij 
iffttkhluts  some  curious  properties.  He.  is  at  present  eogt^ed  id 
vxaotining  this  subMmoe,  and  will  shwtly  make  knowa  the  Jesuits 
oi  his  investigBtioB,  This  peculiar  compound  explodes  at  a  mode- 
nte  heat.  Tbii'efiebt  is-  accompaoied  by  a  Jksa  of  lighL  The 
rabstaiKs  Is-completdy  decomposed,  and  resolred  into  metallic 
pbtttoum  and  gaseous  produflts.  Wh«a  the  fidminating  platinum  is 
pat  into  liquid  aiiiinonia  it  is  partially  dCcompoaed,  and  a  quuilStj 
cf  gas  is  evolved.  In  atnmomacal  ^, -this  substance  becomes 
igtitted.  When  it  is  moisteiied  with  alcohol  a  slight  crackling  noise 
n  produced.  The  subuance  scintillates,  and  burns  with  a  re^  flame. 

II.  DemmstTation  that  no  Part  of  a  Circle  a  a  straight  Iatk. 

A  Correspondenti  wba  subscrihei  hiHiself  A  Constant  Reader> 
has  sent  me  the  following  demonstnitioD  that  no  pail  of  a  cifcle  is 
a^-stmight  line : — 

In  the  arc  A  B  of  a  circle  take  a  small  part,  A  C,  which  wffosit 
to'bea  straight  Itoe.    But  if  A  C  is  a  straight 
ItMi C B,  wluchi;  equal  to  it,  must  be  a  straight  A"^^"^     ' 

linei   .  For  the  same  leBSoo  n  m,  which  includes    -Aj/"*   .    "  >^ 
the-fKHBt  in  which  A  C  and  C  B  are  joined,  is 
also-flk straight  line;  and  therefore  the  whole  arc 
A  B  is  a. straight  line,  which  is  evidently  absurd. 
i(%ere&m  no  part  of  a  circle  is  a  straight  line.— 

i-  .Whether  any  part  of  a  circle  is,  or  jsnot,  a  straight  lioe,  a  a. 
^int  of  diflerence  between  «oine  of  our,  most  celebrated  matheim-' 
tktians.  '  Oa  the  assumption  that  a  circle. is  composed  oi  a  number 
«f)ssaall  straight  lines,  Button,  I<eslie,  and  several  othw  great 
geometers,  have  built  some  very  important  theorems. '  Oa.the  coo- 
ttapfy  an:  ingenious  writer- in  the  Quatteily  Review  for  181.0,  with 
■everal  otbejrs»  declaim  strovgly  against  the  {wnciple,  Simpsou 
and  Legendre  have  likewise  discountenaaped  it.  The  subject  is, 
therefore,  of  considerable  importance ;  and.  the  alxtve  demonstn* 
tion  appens  to  me  iUi^&ory.  V. 

in.  fron  Tuhe  Banmeters,.  ,  , 


Seing  in  your  Amuds  of  Philosophy  that  Prefessor  IHayfiur  clainis 
the  invention  of  making  barometers  with  an  iron  tube  and  a  float. 
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I  beg  leave  to  inform  you  that  I  liitve  one  in  my  possessioD  that  lun 
been  made  Dear  20  ycara  since,  which  you  may  inspect  at  any  time< 

I  am.  Sir,  your  most  obedient  kumble  seiVant, 
1«S,  Strmtd,  jtpra  13,  1816.  H.   Caht.     ' 

IV.  Fennentmg  Heal, — Steam, 

(To  Dr.  ThonuoD.) 
SIR, 
It  b  well  established  that  a  d^ree  of  moisture  is  essential  to  the 
fenneDtatioa  of  v^etable  matter,  and  also  an  elevation  of  tempe- 
rature above  the  freezing  point.  About  60°  of  Fahrenheit's  scale 
is  considered  favourable  for  m&oy  common  processes  ia  the  arts; 
but  1  am  not  aware  that  it  has  been  determined  at  what  higher 
degree  fermentation  would  be  checked,  and  wliat  still  farther 
augmentation  of  temperature  would  entirely  arrest  its  progress.  Ia 
summer  time  good  housewives  frequently  preserve  milk  from  '*  tam- 
ing sour,"  and  also  their  conserves,  by  scalding.  It  is  of  import- 
ance to  ascertain^hls  augmentation  of  temperature  exactly,  parti- 
cularly with  regard  to  the  operations  lor  deoxidizing  indigo.  Yoa 
will  allow  me,  therefore,  to  make  the  ipquiiy.  At  the  awBe  time 
mmiit  tne  to  ask  if  it  has  been  determined  what  degree  of  pressuro 
nas  been  found  most  economical  and  advantageous  in  the  employ- 
ment of  steam,  to  work  that  grand  but  expensive  instrument,  the 
steam-engine }  Your  obliged, 

c        ,  jprii  9.  A.  M. 

V,  On  the  Pavement  of  London. 

(To  Dr.  TfaopMSD.) 
DEAR  SIR, 

The  bad  state  of  the  pavement  in  almost  every  street  in  London 
and  Westminster  where  carriages  of  great  burdeil  are  in  the  habit 
ingoing,  cannot  but  be  visible  toeveryperson  who  pays  the  slight«st 
attention  to  the  streets.  It  is  a  subject,  I  believe,  which  has  lately 
engaged  the  particular  attention  of  several  public  bodies,  and  may 
sot, be  unworthy  of  a  place  in  your  Annals.      ' 

On  passing  the  workmen  now  employed  in  paving  that  part  of 
the  Strand  just  beyond  Somerset  House,  1  observed  that  the  stones  ' 
were  all  shaped  like  wedges,  having  the  narrower  extremity  dotm- 
waids,  viz. : — 


I  am  Dot  informed  upon  what  principle  this  is  done,  hut,  accord- 
ing to  my  ideas,  it  does  not  appear  to  be  the  b^t  method  of 
securing  tfie  uniformity,  or.preKrving  the  strength,  of  the  pan^ 
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ment.  K  the  stgiies  were  laid  alternately  with  fhe  lumnv  Ad 
bffoad  eoda  downwards,  I  sm  of  opiaiou  that  a  gretter  leguWkjr' 
would  be  preserved;  for  by  drawing  a  line,  aa  represented,  down 
.  the  intenertk>Q  between,  it  will  be  seen  that  as  one  of  the  stone*  » 
forced  downwards,  the  adjoining  ones  are  liberated  in  a  propor- 
tionate degree. 

It  ceruinly  would  be  a  more  effectual  way  to  let  the  stones,  if 
l)ewn  in  a  wedgelike  form,  alternate  with  one  another  thus — 


Ib  this  ease  a  weight  upon  the  centre  stone  would  press  eq;uallj 
upon  the  two  adjoining  ones  ;  and  a  weight  upon  the  stoaes  having 
their  bioad  ends  dowaward  would  hot  be  so  liable  to  force  them  la 
u  whkt  it  would  upon  a  stone  narrowed  downwards. 

I  conceive,  however,  that  as  the  stones  are  shaped  fi»  the  pur- 
fom  of  paving,  .a  difietem  arrangemepi  might  be  made  of  them, 
uore  conducive:  to  strength  and  durability  ^  for  iostBDce,  an  alter* 
Bttion  of  stone*  is  the  following  shape. 


laid  together,  would  rest  upon  one  another  through  the  whole  line, 
and,  like  an  arch,  would  receive  much  strength  and  security  by 
resting  upon  a  strong  curb  or  butment. 

-  Sboild  these  obsovetions  be  thought  worthy  of  a  place  in  your 
Armalt  for  the  next  month,  it  will  much  oblige, 

Dear  Sir,  yours  very  truly, 
«i  uiBm-ttnii,jfrtt9A,  ISIS.  3.  H.  H.  HeuTEa. 

VI,  On  the  Ore  of  Copper  described  taid  amdysed  ta  Me  Aamds  of 
Pnuosopkyj  vol.  vii.  p.  S21. 

(To  Dr.  ThoBuon.) 

From  your  late  publication,  I  perceive  yoa  give  nt  yoSr  owir 
recent  analysis  of  what  you  consider  as  a  new  ore  of  copper,  in  - 
which  you  have  considered  the  whole  of  the'  copper  tn  a  state  of 
peroxide  as  combined  with  carbonic  acid,  and  that  ^e  silex  is  a 
stranger  to  the  constitution  of  the  mineral. 

I  shall  just  remind  you  of  the  passage  in  th«  late  tract  of  Berze- 
lius,  published  by  yourself,  p.  '65,  and  of  the  analysis  of  Lowitz 
published. by  L«K^,  part  2d,  pi353,  that  a^rd  reasonable' gnMind 
tat  not  rejecting  the'sUex  as  a  constituent  in  the  mioefal  dioptaavj' 
yAAA  your  flewoowniuchinesembles  in  its  es^osl  chiauimn^ 
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TtiAt  it  ought  not  to  bQ  rejected  in  the  aaajjnis  of  ytnr  nev  ore, 
which,  ip  my  bumhle  opitikui,  a&brds  a  stnrog  proof  of  the  truth  <^ 
the  eioctro-^heDiicql  theory, '  1  truit  you  will  not  be  di^ileaaed  it 
leceiTing,  or  in  my  submitting  to  your  seriout  ctwndenUton,  th« 
^dlovjng  applicatiot)  o£  you  aualyus  to  thst  thecHy. 

6-1  gr.  of  silez  k  25<31  gr.  ^r  cent,  oi  allsx  ss  S^S7  gr.  of 
oxide  of  siiex. 

10'5  gr.  of  capper  »=  4S'57'gT<  per  cent,  of  copper  *=  52*22  gr. 
peroxide  of  copper. 

.I^ow  adopting  your  expcdoiest  (the  particulars  of  which  are  not 
stated)  that  the  carbonate  of  copper  is  couiposed  of  one  atom  of 
«cid  and  one  atom  of  oxide ;  apd  if  it  sht^ll  appear  probable  that 
sufUcient  carbonic  acid  did  not  eust  in  the  nunesa]  ta  unite  with 
the  whole,  hut  only  hql^  the  peroxide  of  copper,  oamely*  36*11  gr.» 
the  conclusion  biust  be  that  the  remaioder  of  the  copper  ia  united  to 
th?  silex. 

Sfi'll  gr.  of  peraMdq  of,  oo^per  m  36-21  ^.  of  caibcNute  <d 
W^per. 

Hesce  the  ore  ia  composed  trf 

Oxide  of  silex 37-87' 

Peioxide  of  cq>per 

to  liles 
Peroxide  of  coj^r  united")    gg... 

to  carbonic  acid               / 
Cvbooicacid  10-llJ  m  L  4*257  ..  I 

100-20 

So  that  the  GOQtcnts  of  siles  or  copper  are  a  little  too  grca^ 
^ingprob«bly  to  the  whoU  of  the  oxygea  not  beiag  Ubei«t«d 
hefpre  weighing. 

Hence  the  mineral  iq  Cu  Q*  H^  Cu  S'. 

Uerzctius'a  tables  hav«  been  adhei^  to,  which  seera  to  difier 
£com  yours.  I  "a,,  tc 

4arii  8,  i3i«.  M  Elsctba-Cobhical  Thbokist. 

I  must  hare  expressed  myself  ^aoccurately,  otherwise  this  inge- 
nious Correspondent  would  not  have  supposed  that  I  was  of  opioioQ 
^t  the  silica  in  the  ore  was  only  accidental ;  for  1  conadered  it  as 
an  essential  ingredient,  founding  tny  opinioD  upon  the  difierent  way 
in  which  nitric  acid  acts  upon  this  ore,  add  upon  common  oarbonats 
of  copper.  I  did  not  vesture  to  apply  the  atomic  theory,  because 
my  analysis  was  made  upou  too  smaU  a  «]uaotity  of  the  ore  to  warrant 
perfect  confidence  in  the  numerical  results.  But  the  itetemeat  in 
the'  preceding  letter  deserves  attention,  and  there  aie  strong  reasons 
for  conudering  it  as  accurate. 

There  is  a  cotislderabk  difi^erencc  between  the  external  characters 
of  dioptase  and  of  this  mineral.    The  specific  gravity,  of  Aoptase  it 


: 37-871  I  f  12-560   ..  3 

Jinitedl    26-11      I  I    4-325   ..I 

J?  L ■( 
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i-3,  while  that  of  our  mineral  ia  onl;  2*218,  Dioptate  is  foliated, 
liiit  our  miDeral  is  compact  and  conchcndal  in  its  fracture.  Dioptaise 
is  emeiald-green,  while  our  minerat  is  Tcrdi^-green,  with  a  tiat 
of  blue.  Perh^  they  may  be  oaly  varieties  or  sub-species.  But  a 
greater  number  of  specimens  than  1  liad  an  opportunity  of  seeing 
would  be  necessary  to  decide  the  point. — T. 

VII.  On  the  Boiler  of  the  Sleam-EagiTie. 
(To  Dr.  Thomiaa.) 
SIR,  TTodalen,  Glaigni,  jipHt  15,  ISiS. 

From  living  in  the  neighbourhood  of  Mr.  James  Cook's  extensive 
steam-engine  manufactory,  I  have  occasionally  examined  the  new 
boilers  and  the  old,  which  they  have  often  to  repair.  1  can  easily 
see  the  propriety  of  the  length  and  width^  •{  a  steam-engine  boiler, 
hut  I  am  at  a  loss  to  account  for  the  depth.  Does  it  not  naturally 
suggest  itself  to  you  that  twe  or  three  feet  in  depth,  when  the  water 
presents  the  same  surface,  would  serve  the  purpose  as  well  as  20  ? 

1  have  no  doubt  that  Mr.  Watt,  when  he  first  erected  his  engine!^ 
and  before  the  boiler  apparatus  was  so  complete  as  he  afterwards 
pUnned  it,  and  ia  now  in  use,  found  it  necessary  to  have  them  of  a 
considerable  depth,  so  a*  that  the  carelessness  or  neglect  of  the 
fireipaD  for  an  hour  or  two  might  not  injure  its  bottom.  But  now 
that' the  feed-pipe,  or  supply  of  water,  is  regularly  wrought  by  the 
ragine  itself,  and  that  supply  tiom  the  hot  cistern,  it  is  certainly 
obvious  that  a  conddeiable  saving' of  expense  in  making  the  boiler, 
and  a  much  greater  in  iiiel,  might  be  attunad  by  lessening  the 
depth. 

1  liave  likewise  observed  that  almost  the  WhcJe  of  the .  boilers 
which  are  repaired  have  been  injured  round  the  seat  of  the  bottom. 
May  not  this  be  ascribed  in  a  great  measure  to  the  turning  of  the 
plates,  as  the  separating  of  the  metal  is  visible  in  that  operation, 
which  admits  the  smallest  particle  of  water  to  lodge,  for  water  will 
sometime*  escape  from  the  most  perfect  made  boiler,  and  run  down 
its  sides  ?  Being  so  nigh  the  heat,  the  water  is  decomposed.  Ot 
course  the  metal  becomes  oxidated.  This,  I  think,  might  .be  pre- 
vented, by  briogiog  the  almost  seinnited  particles  of  metal  again  in 
contact  by  hammering,  as  is  practised  in  making  the  bottoms  of 
copper  boilers  for  use  of  brewers,  &c.  &c. 

1  have  submitted  the  preceding  hints  to  your  observation  that 
you  may  insert  them  in  the  ^mtais  of  Philosophy,  if  you  think  they 
•re  of  sufficient  consequence.  ^ 

1  am.  Sir,  your  most  obedient  servant, 

John  Taomson. 

I  happened  to  be  engaged  to  dinner  with  Mr.  Watt  on  the  day 
that  I  received  the  preceding  letter ;  and  as  I  knew  that  at  first  the 
boilers  of  steam-engines  had  been  much  shallower  than  they  are 
now,  I  asked  Mr.  Watt  the  reasons  which  induced  him  to  adopt  the 
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preaent  construction.  >  He  iaformed  roe  that  the  sole  ol^ect  was  to 
ecoDomise  the  fuel  as  much  as  possihle.  It  is  not  the  shallowness  or 
depth  of  the  )x>iler  that  produces  this  effect ;  hut  the  making  of  the 
boiler  of  such  a  slupe  thai  the  air  which  passes  through  the  Sre 
shall  be  robbed  of  almost  all  its  beat  before  it  can  make  its  escape. 
Mr.  Watt  assures  me  that  this  object  is  very  well  atiaioed  by  the 
pieseDi  construction.  1  ba^e  sometimes  thought  that  if  the  boilers 
were  covered  over  with  some  bad.conducung  substances,  they  might 
perhaps  require  rather  less  fuel.  But  probably  there  is  a  good 
reason  for  the  preseat  practice,  though  1  am  not  acquainted  with 
it.— T. 

VUL  On  Mr.  Donovan's  Essays,  and  the  Mode  of  procuring  pure 

Silver, 

(To  Dr.  ThomioD.) 
SIR, 

I  observe  in  the  lest  number  of  the  Philosophical  Magazine  that 
some  reflections  have  been  cast  on  the  Royal  Irish  Academy  for 
their  reception  of  erilirs  said  to  liave  been  made  by  Mr.  Donovan 
in  (Hie  of  his  essays.  He  has  apologised  for  that  body,  by  answering 
that  his  opponent  mistook  the  paper,  and  that  tliey  gave  tlicir  prize 
to  another  of  his  productions.  As  I  find  in  the  same  magazine  that 
this  will  soon  be  published,  and  as  the  opinions  which  it  contains  are 
of  a  startling  novelty,  it  is  necess^y  to  state  that  the  Academy  did  not 
give  Mr,  D.  (he  prize.  In  fact  none  of  its  members  in  the  slightest 
degree  admitted  his  conclusions ;  but  in  consideration  of  the  labour 
which  was  apparent,  he  was  allowed  a  portion  of  it  to  encourage  hta 
future  efforts,  I  think  it  right  that  this  should  be  known,  as  we  are 
apt  to  judge  of  scientific  bodies  by  their  Tiansactions;  at  least  I 
have  often  heard  the  Secretaries  of  the  Royal  Society  arraigned  for 
suffering  particular  articles  to  appear  in  the  Transactions. 

I  see  in  the  same  publication  a  process  proposed  for  purifying 
silver,  by  the  same  Gentleman,  of  which  I  request  your  opinion. 
It  is  generally  thought  thai  silver  precipitated  by  copper  always 
contains  some  of  this  metal,  and  I  think  It  very  unlikely  that  it  can 
be  removed  by  ammonia.  Cautious  crystal  I  izat  ion  will  purity  nitrate 
of  silver  considerably,  as  the  nitrate  of  copper  is  much  more  soluble 
tbu)  the  other ;  but  Gay-Lussac  has  given  a  process  which  appean 
very  plausible.  He  asserts  that  oxide  of  silver  has  a  stronger  affinity 
for  nitric  acid  than  that  of  copper.'  If,  therefore,  caustic  potash  be 
poured  into  the  impure  solution  till  a  hlue  precipitate  ceases  to  fall> 
if  is  evident  iliat  nothing  but  oxide  of  silver  remains  dissolved.  As 
your  extensive  chemical  ioquliles  must  have  made  you  familiar  with 
the  above  subject,  and  others  of  a  similar  nature,  it  would  be  most 
acceptable  to  many  of  youi;  readers  if  you  would  sometimes  occupy 
a  few  pages  of  the  Annals  with  an  examination  of  the  processes  by 
which  the  different  metals  are  obtained  ;  more  particularly  as  your  - 
System  of  Chemistry  cannot^  from  its  plan,  be  quite  so  diffuse  as 
might  be  desired.  M,  B. 

Vol.  VI!.  N"  VI.  2  H 
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Gay-Lussac's  process  succeeds  tolerably  wellj  but  not  unless 
portion  of  the  silver  be  precipitated.  It  is  not,  therefore,  econo- 
mical; though  perhaps  it  might  be  so  conducted  that  the  loss  of 
silver  is  not  equivalent  to  the  saving  of  nitric  acid.  Berthollei 
affirms  that  the  silver  precipitated  hj  copper  always  contains  some 
copper.  But  Ihe  quantity  mujt  be  extremely  small.  This  is  the 
process  alvtrays,  I  believe,  followed  by.  maDufacturers  when  they 
wish  to  recover  silver  held  in  solution  by  nitric  atid.  I  consider  the 
common  method,  by  means  of  muriute  of  soda  and  pearlashes  as 
good  as  any,  if  properly  conducted.  I  have  performed  it  I  dure  say 
a  hundred  times,  and  the  loss  upon  an  ounce  of  silver  never  ex- 
ceeded a  very  few  grains.  Tlie  heat  must  not  be  too  great  nor  too 
long  continued,  otherwise  there  is  a  risk  of  losing  part,  or  even  all* 
of  the  silver.— T. 

IX.  Queries  respeciing  Plano-cylijidric  L&jises. 

(To  Dr.  TbomsoD.) 
SIR, 

1  observed  some  time  ago,  In  one  of  the  numbers  of  the  Reper- 
tory of  Arts,  an  account  of  a  new  modg  of  constructing  lenses  for 
dioptrical  instruments,  stated  to  possess  very  great  and  peculiar 
advantages  over'  the  spherical  ones  at  present  in  use.  A  French 
artist,  it  seems,  has  taken  out  a  patent  for  constructing  optical  in- 
struments with  those  new  lenses ;  from  which  I  am  led  to  conclude 
that  the  discovery  (if  it  be  really  such)  is  of  some  importance.  But 
on  the  other  hand,  I  am  led  to  adopt  a  diilerent  opinion,  from  the 
circumstance  of  your  not  having  mentioned  it  in  your  publication. 

However,  as  1  am  anxious  to  be  informed  on  the  subject,  I  beg 

{ou  will  take  some  notice  of  it  in  a  future  nurn'oer  of  (he  Atnutls. 
should  be  glad  to  know  whether  those  cylindrical  lenses  recom- 
mended by  the  Frenchman  were  ever  thought  of,  or  tried,  before  ; 
and  if  so,  what  are  their  peculiar  properties  3  or  if  experiments 
have  recently  been  made  in  this  kingdom  to  ascertain  their  useful- 
ness, what  has  been  the  result. 

Again,  as  I  hdve  not  been  able  to  find  any  glass>grinder  who 
would  undertake  to  grind  lenses  of  this  new  form  (at  least  for  a 
reasonable  compensation),  I  should  be  greatly  obliged  to  you,  or 
some  of  your  Correspondents  acquainted  with  the  art,  to  inform 
me  of  (he  best  methods  by  which  such  tenses  may  be  ground  and 
polished ;  that,  if  possible,  I  might  have  some  of  them  sufRcient 
for  such  experiments  as  I  might  think  proper  to  make,  prepared 
under  my  own  eye.  This  information  I  the  more  particularly  re- 
quest, as  1  do  not  find  any  account  of  the  mode  of  grinding  lenses 
in  Imison,  or  in  the  Encyclopedia.  As  the  form  of  llie  lenses, 
however,  is  new,  «-  new  mode  must  be  resorted  to  for  preparing 
thetn.  If  the  artists  in  Edinburgh,  Birmingham,  or  Ixindon,  have 
done  any  thing  in  this  way,  it  would  be  only  necessary  to  refer  to 
them.  But  residing  at  such  a  dbtauce,  I  cannot  easily  make  the 
necessary  inquiry. 

L-,tz«tvGoogk" 
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Aa  the  Repertory  b  extensively  circulated.  It  is  3<!Brce)y  Qecessary 
to  say  that  the  leases  above-mentioQed  are  equally  cylindrical  oa 
both  sides  (whether  convex  or  concave),  and  that  the  axes  of  the 
cylinders  stand  at  right  angles  to  each  other.  As  these  are  said  to 
produce  no  aberration  of  the  rays  of  tight,  and  give  a  correct  re- 
presentation of  objects  at  every  point  of  their  surfaces,  optical  in- 
ctruments  may,  by  their  naeans,  possess  a  much  greater  degree  of 
light  than  formerly,  and  a  vastly  larger  field  of  view.  Telescopes  and 
microscopes  of  a  given  length  may  also  bear  eye-glasses  of  a  much 
greater  power  than  fonnerty. 

Your  mention  of  this  subject,   in  whatever  manner  yon  may 
judge  proper,  will  greatly  oblige 
jimry,  Aprils,  1816.  A  Constant  Reader. 

I  noticed  these  glasses  already  in  the  Ajmals  of  Philosophy,  vol. 
vii.  p.  324.  The  trials  made  of  them  in  this  country  <!id  not 
promise  much ;  but  I  believe  all  the  lenses  of  the  kind  tried  were 
too  thick  to  give  a  fair  idea  of  the  value  of  tbe  invention.  It  caa 
hardly  be  expected  that  common  spectacle  grinders  can  mafce  such 
lenses,  because  they  are  not  provided  with  the  necessary  utensils.  I 
am  sorry  that  I  cannot  supply  niy  Correspondent  with  the  requisite 
information  about  grinding  glasses,  having  never  myself  witnessed 
thetnethods,  though  they  may  be  seen  both  here  and  in  Birming- 
ham, and  probably  in  many  other  places. — T. 

X.  Demonstration  of  a  curiotis  Relatim  between  the  various  Orders 
of  Differences. 

(To  Dr.  Tbommn.) 
SIR, 

In  the  year  177^  '^^  celebrated  Xjagrange  announced  in  the 
Memoires  de  Berlin  that  a  remarkable  relation  existed  between  the 
various  cvders  of  differences  and  their  corresponding  powers.  Thus 
if  e  represent  the  number  whose  logarithm  is  unity,  then 

provided  that  n  be  any  pofiitive  number,  and  that  the  exponents  of 
the  powers  of  d  y  be  transferred  in  the  developement  to  the  cha- 
racteristic d. 

The  following  demonstration  of  this  important  formula  owes  its 
origin  to  the  perusal  of  an  excellent  paper  by  Dr.  Brinkley  on  the 
tame  subject  m  the  Philosophical  Transactions  for  lb07.  It  is  here 
offered  as  an  inductive  proof,  and  is  perhaps  better  adapted  to  tha 
comprehension  of  the  young  analyst  than  the  one  alluded  to.  Tht 
demonstrations  given  by  Arbogast,  Art.  31)9,  Du  Calcul  des  Deriva- 
tions, and  by  LAcroix,  Art.  ii64.  Traits  des  Difierences,  are  distin- 
guished for  their  perspicuity  and  elegance. 

Your  obedient  servant, 

Plj/ma»t\,  Man  *,    ISIG.  GSOXGB   HaETXT. 
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Owo  we  •hull  tu«c  b;  TayWi  tbewcm 

y    =  y 


=  y  +  d 


But  lince  by  the  theory  of  exponeatiak 


..(A) 


Hicrefore  c"  - 


Txi 


+  &C 


and  as  x  may  be  any  functioa  whatever,  if  we  substitute  for  it  suc- 
cessively 

iitr,  i!  !  1»,  ^  S  ■»,  tc. 
d»     '    df  '   4x 

we  shall  obtain 


^~- 

"-'=S  »  +  H 

i^+»«- 

r- 

•-'=ll  =  »  +  ^ 

S  +  &». 

y- 

"-'  =  ll^»  +  ll 

IT5  +  »«- 

■ .   y- 

--■  =  ^>"  +  B 

•«  +  '=• 

If  now  we 
characteristic 
will  become 

transfer  the  exponents  of  the  poweis  of  i 

y  to  tbt 

equations 

And  faeace  we  saay  rc^rd 
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^--•=K  »*e. 

.^+&.. 

^M-_,=^..„^£!_V 

'    1.8+' 

/^■"-.=if,».  +  i;^. 

,|l?  +  .c. 

^^:-- !=£-», »  +  ^. 

s+fc- 

provided  id  the  devetopements  of  the  first  membus  we  tnosfer  tlw 
exponentB  of  the  powere  of  d  y  to  the  characteristic  d. 
Hence  we  may  obtMO 

y  +  /^' 

y  +  ^" 

And  since  the  second  meipbers  of  these  equations  are  identical  with 
tlie  correspondiog  membera  of  the  equations  represented  by  (A), 
ire  shall  obtain 

?,-»  +  <""-' 
J.  -  »  +  ^'"°-  > 
y.  =  »  +  ^•"°-  1 

y.  =  y  +  ^■"'-  1 
But  by  the  theory  of  finite  diSeiencea 

i  y  =  y.  -    »  . 

A"  J  a  S,  -  2  J,  +      y 

A"  y  «=  y,  -  S  y,  +  3  y,  +  y 

A"  y  =.  y,  -  »  y— ,  +  '  '^  ',  ''  y— t  -  &»• 

And  substituting  the  last  found  values  of  y,i  y.i  y •  •  •  y«* 

we  shall  obtain 
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A    y=    ; =    '"'     -» 

A-  s  =  ^•*"-  2/"'  "■+  1 =  (^"  -   1)' 

A'  y  =  «■  ■      -  S  <•  ■      +  3  <f"    -!=(«'■     -  1)» 


'(^) 


e^"-'^"  ±1    =  (e-'-  -   1)- 

wbich  is  tbe  general  formula  given  by  Lagrange. 

XI.  Sale  of  Minerals. 
We  understand  -that  the  fiue  collection  of  minerals  wbich  be- 
longed to  the  late  Rev.  Richard  Hennah,  of  St.  Auatell,  in  Cora- 
wall,  will  be  Eold  by  Mr.  King  early  iu  June  next. 

XII.  New  jirrangemejU  of  Primitive  Rocks. 
Raumcr,  a  German  geok^st  of  considerable  emioence,  has  just 
published  a  small  tract  on  the  Granite  of  the  Riesengebirge.     Tbe 
following  is  tlie  succession  of  rodcs  which  he  descrilKs  as  oocuriiiig 
in  that  country ; — 

1.  Central  Granite. — It  is  not  intermixed  with  the  adjacent 
rocks,  and  does  not  send  out  veins  from  its  mass  into  the  rocks  that 
rest  upon  it, 

2.  Gneiss  ami  Granite  Formation. — ^This  formation  rests  imme- 
diately oil  tbe  central  granite,  and  the  gneiss  and  granite  alternate 
with  and  pass  into  each  other. 

3.  Green-slate. — Thb  formation  is  principally  composed  of  horn- 
blende, and  rests  sometimes  on  No.  2,  sometimes  on  No.  1. 

4.  Gneiss- — It  rests  upon  the  gneiss-and-granite  formation,  or 
the  green-slate,  and  subordinate  to  it  is  a  bed  of  mica-slate. 

6.  Mica-slate. — It  contains  great  beds  of  lime-stone, 

6.  Clay-slate. 

It  deserves  particular  attention  that  all  these  five  different  forma- 
tions are  wrapped  round  the  central  granite  in  what  is  called  a 
mantle- form  position, 

XIII.  Ordnance  Maps  of  British  Counties. 
The  circumstances  which  were  thought  to  render  expedient  the 
suspension  of  the  publication  of  the  Ordnance  Maps  being  now 
removed,  the  publication  of  them  is  resumed,  and  they  may  be 
obtained,  as  formerly,  at  the  Prawing-room  in  the  Tower,  or  of 
Mr.  Faden,  Charing  Cross.  As  the  suspension  was  only  intended 
to  be  temporary,  not  merely  the  operations  of  the  trigonometrical 
survey,  but  those  of  the  mapping  and  engraving,  have  been  regu- 
larly carried  on  during  (bat  period,  under  the  superiatendance  of 
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Col.  Madge ;  so  that  several  county,  maps  will  be  ready  for  deliveiy 
almost  immediateiy.  The  maps  of  CorDwall,  Devonshire,  Dorset- 
shire, Hampshire  (including  the  Isle  of  Wight),  Sussex,  and  that 
pan  of  Kent  which  squares  in  on  the  Sussex  side,  wilh  the  general 
work,  wilt  be  published  in  a  very  few  weeks :  and  a  separate  map 
of  the  Isle  of  Wight  ia  now  on  sale.  The  maps  of  all  the  con- 
tiguous counties  north  of  these  are  in  the  hands  of  the  engravers : 
and  that  of  the  whole  county  of  Kent  is  Te-engraving,  and  in  a 
■tate  of  forwardness.  When  the  several  plots  and  portions  now 
planning  by  the  surveyors  are  finished,  at  least  three-fifths  of  Eng-r 
land  and  Wales  will  be  ready  to  be  placed  successively  in  the  hands 
df  the  engravcr^j ;  and  the  work  will  be  carried  on  with  all  possible 
expedition  consistent  with  accuracy.  These  maps  are  on  a  scale  of 
an  inch  to  a  mile,  a  scale  that  admits  of  an  attention  to  mtnutice 
which  must,  of  necessity,  be  disregarded  in  maps  of  smaller  size. 
Hence  it  may  not  only  be  expected  ithat  the  gen^rftl  outliDc,  and 
the  prominent  physical  circumstances,  shall  be  correctly  delineated, 
but  that  the  minuter  points  and  peculiarities,  which  are  interesting 
to  the  topographer  and  the  antiquarian,  shall  be  permanently 
marked,  and  readily  traced,  in  these  maps. 

XIV.  New  Hygrometer ;  and  on  the  Mode  of  cutting  Glass.    By 
Mr.  Robert  Burrbard. 

(To  Dr.  l^mtoD.) 
HY  DEAR  SIR,  WtOion  Haiue,  Xarck  15,  1816.  ' 

As  you  were  kind  enough  to  notice  an  article  1  sent  you  a  sbnt 
time  since,  I  am  induced  to  trouble  you  again,  by  sending  the 
sketch  of  a  hygrometer  on  a  new  construction.  As  I  have  but 
Just  made  the  above,  I  cannot  as  yet  state  the  results;  but  I  think 
It  will  be  very  sensible  and  permanent ;  at  least,  it  will  answer  as  a 
comparative  instrument  to  make  others.  Should  you  consider  it 
worthy  a  place  in  your  Annals,  I  shall  feel  myself  honoured  by  your 
notice,  and  remain,  dear  Sir,  very  respectfully. 

Hob.  W.  Bcjrrbard. 

The  above-mentioned  instrument  {Plate  L.,  Fig,  a,)  consists  of 
the  segment,  A,  B,  C,  made  by  joining  together  three  very  light 

Eieces  of  flat  brass,  of  which  the  pin,  e,  is  the  centre,  on  which 
angs  the  long  thin  wire,  D,  to  the  k)wer  end  of  which  is  attached 
a  large  piece  of  sponge,  F.  Tlie  arc,  G,  is  to  be  divided  decimally 
from  1  to  100.  At  ^  is  a  male  thread,  wiib  a  heavy  nut,  for  the 
purpose  of  adjusting  the  pin,  D,  to  1 ;  that  is,  to  the  beginning  of 
the  scale,  or  quite  dry.  At  E  is  a  commcMi  scale,  beam,  pin,  and 
check,  ^  made  with  a  fine  bearing.  If  we  suppose  the  sponge 
attached,  and  the  instrument  hung  up,  it  must  be  adjusted  by 
turning  the  heavy  nut,  g,  either  nearer  or  further  from  the  point  of 
bearing,  f,  until  the  line,  D,  with  the  sponge  perfectly  dry,  comet 
exactly  to  the  mark  1.    The  sponge  must  then  be  saturated  with 

'.ooylc 
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nKmtdK,  whidi,  from  its  increased  weight,  will  mabe  the  arc,  C, 
Tecede  from  1  to  7  (but  which  should  have  been  divided  decimally) ; 
of  course  ttie  iDtermediate  numbers  on  the  scale  denote  the  degrees 
of  dryncM  or  moiKlure.  From  the  greater  part  of  this  hygrometer 
being  metal,  it  will  not  be  liable  to  err,  like  the  catgut,  whipcord, 
&c. }  and  it  may  be  adjusted  at  any  time  by  merely  drying  the 
sponge,  and  noting  whether  it  hangs  dtreetly  at  1,  which  it  must  be 
made  to  do  by  turning  the  nut,  g.  The  points  of  suspension,  e  and  . 
y,  should  be  further  apu-t  than  1  have  drawn  them,  as  the  instru- 
ment will  be  more  sensible  of  diange. 

A  more  direct  way  of  cutting  a  glass  fiask  is,  first  to  scratch  it  ia 
the  direction  intended  to  be  cut  with  a  glazier's  diamond,  or 
common  flint  will  answer ;  and  then,  by  aj^lying  a  red-hot  poker 
to  the  end  of  the  'scratch,  it  may  be  <»rried  in  any  direction  with 
pafect  ease. 


A&TICLE  X. 

New  Patents. 

Sahitbl  Jkan  Pattlt,  of  Knightsbridge,  Middlesex,  en^neer; 
for  an  article  or  substance  for  making  without  seams,  coats,  great 
coats,  waistcoats,  habits,  cloaks,  paQtaloons,  mantles,  stockings, 
socks,  and  any  other  kind  of  clothing;  covers  for  umbrellas,  and 
hats,  and  mattrasses ;  seats  and  cushions  filled  with  atmospheric  air. 
March  2S,  1816. 

Sahdkl  Brown,  of  Westgate,  Norfolk,  ironfounder;  for  im- 
provements upon  the  swing  and  \^heeled  plough-carriage  and 
plough-shares.     March  2S,  1816. 

RoBKBT  Cameron,  Jun.,  of  Gdinburgh,  paper-maker;   for  a 
mat^ine  for  manu&cturing  paper  on  a  principle   entirely  new.   ' 
Marches,   18I€. 

Emerson  Dowsoir,  of  Welbeck-street,  ironmonger,  BodJoRN 
Isaac  Hawkins,  of  Tichfield-street,  engineer;  for  improvements 
or  additions  to  grates  and  stoves,  and  an  instrument,  machine,  or 
apparatus  for  supplying  grates  and  stoves  with  fuel.  March  23, 
1816. 

Uriah  Hadock,  of  HoUoway,  chemist ;  for  a  new  species  of 
paint,  colour,  and  cement,  for  painting  and  colouring  and  pre- 
serving the  interior  and  exterior  of  houses,  ships,  and  other  things. 
March  23,  1816. 

William  Macnamara,  of  East  Smith6eld,  plate-glass  manu- 
fecturer;  for  a  method  or  methods  of  maoufacturing  glass. 
March  2S,  181G. 

John  Sorbv,  the  younger,  of  Sheffield,  edge-tool  maker ;  for 
a  method  of  making  an  augur,  for  the  use  of  shipwrights,  mill- 
wrights, carpenters,  and  other  artificers>  upon  a  new  and  improved 
construction.     March  23,  1616. 
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Article   XI. 
METEOROLOGICAL    TABLE. 
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The  obBerTatlona  in  each  line  of  the  table  apply  to  a  period  of  twenly-four 
hours,  beginnii));  at  9  A,  M.  on  the  day  indicated  in  the  flnt  cotDmn;  A  daih 
ileantes,  that  the  retult  it  iBcInded  in  (be  next  follow)B{  nbaerTatioi), 
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REMARKS. 

I^mA  MaatK~lO.  CimSj,  B.tn.:  cool  dry  vind.  80.  Warm  Taieaom: 
•baot  (KKia,  s  mnnnttTiDg  8,  nind,  with  trsca  of  a  color  halo.  SI.  B,m.  Ob- 
Kwritj  ftbovr,  wlUi  mdimepli  of  the  f^nnuliii  bene&th  it :  after  this,  thnndcr 
cIoud>  is  tbc  S.  horizon  :  rala  ftdloned  IbcK  appearancet,  aad  continnei)  dirins 
BOM  ti  the  foienooQ :  gwalloiri  appeared  lo-daj' :  the  hjgroaieter  weal  la  Zffi. 
Sa.  Fine;  CSrow,  Cimamubu,  &e.  33,  Verj  Ine  day;  blue  iky,  with  large 
CmmmB,  and  the  lighter  modificalioai  above.  94.  Warm  foreooon  :  a  imart  eut' 
cil;  bneae,  {t.ai.:  Ihe  bygr.  nenl  to  35":  Cirrta  predoninated.  35.  Britlc 
wiad  at  N.  £.  and  8.  E :  Ihe  ih;  clear  and  pale.  86.  Fiae  day  :  steady  breeze. 
S7.  Hoefa  dewt  clear  marningi  tben  CHniBlBrtrafmi,  wilh  a  breeze.  98,  Dev  : 
clear  morning:  GrTDiA-afiu  appeared,  paralng  afCeroards  lo  Cumuliatratiu .-  at 
ni»-iet,  Gmt  appeared  above.  89.  Little  or  no  dew  :  the  sky  fall  of  a  conRBed 
■Hxtare  of  Cirrm,  Orrvcumtilia,  Sec, :  Eome  drop)  of  T^n,  followed  by  moie  id 
tbeai^l.    30.  Orercait:  dripping. 

jpyth  JfenU.— I.  Fair.  8.  Cloudy  at  interval!,  with  a  few  drops :  mncb  Cir- 
rmlralm  to  the  westward,  3.  Roin  at  inlerTali,  chiefly  in  the  night.  4.  Com- 
•letriy  OTetCBjt,  a.m.  with  CirrntTalus  :  a  wet  day.  8.  Very  rainy,  p.m. 
after  a  little  h^l  abont  aooo.  9.  A  little  rain,  a.  m. :  some  sunshine,  p.  in. 
10.  Rutty  the  whole  day.  11.  Fair  in  the  evening,  13.  A  little  rain,  p.m. 
)T.  Ver;kDeday;  coo)  even ing.     16.  Fair,  but  cold. 

RESULTS. 

PremDIiv  1Vi>^  Eaalerly  in  the  fore  part,   and  Westeriy,  witb  rain,  in  tb« 
'  latin'  part,  of  the  period. 

^nmetev:  Grealcat  beigU SO'OS  inches.   ' 

Least S9-n 

Mean  of  Ihe  period    SS-68& 

ThcnaoBirier :  Greatest  height 72^ 

Least 88 

Mean  of  the  period 60-89 

Mean  of  the  Hygrometer 65* 

Rain 1'9I  inch. 

DmiBK  Ibii  period  Ibe  lealng  of  the  more  forward  trees  has  proceeded,  for  tbc 
BOtt  part,  under  Ihe  retarding  InBuence  of  cold  breezes.  Twice,  the  temperature 
Imring  risen  for  a  fen  days,  the  accnniDlatioa  appears  to  have  gone  off  in  local 
llniDder.«lannE,  In  travelling  on  the  17lh  lost,  fram  Bristol  lo  Sonlhamptoo,  I 
bad  Ihe  rare  opportunity  of  oTwerving,  from  a  Convenient  distance,  Ihe  gradual 
fonaalion  and  discharge  of  a  prodigious  JVimiui,  forming  i>art  of  a  series  of  cloud* 
wtuch  (Or  several  hours  continned  to  pour  a  flood  of  rain,  accompanied  by  large 
fcril,  thuBdet,  and  lightning,  on  the  counlry  abont  Audover  and  Winchester.  Aa 
■be  sua,  which  was  declining,  strongly  illuminated  these  clouds,  they  reflected  a 
livcTy  cupper  tint  above  the  indigo  ground  which  marked  Ihe  heavy  rain:  tite 
electrical  light  which  Alls  the  striking  cidnd  at  each  discharge  was,  therefore, 
with  Ibe  stroke  itself,  imperceptible;  as  was  the  thnnder,  from  the  distance:  u\t 
the  ^Romena  1  bad  to  supply  (as  lo  certain  evidence)  from  sabsequeal  iofsrnw- 
lion  as  we  patied  over  the  tract  Uim  plentifully  irrigated. 
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Tod,  Mr.  on  the  torpedo  Flrctriciu,  8S9. 
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Dietidlic  laUi,  42 — on  carb«^ir~Bcl4 

In  arioe  awMiluiid,  30, 
Volcanoes,  on,  SIS. 
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Xylapia  gericea,  136. 
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P.  454,  line  IT,  deb  that. 

—  4T0, '18,  far  and  alcohol  and  oi 

—  470,  21,  —   bnrn  and,  nad  bu 


reai  and  ether  and  oil. 


-  SD6,  ~ 


'ERRATA   IN   VOL.   VII. 
/or  Padrift,  nad  Tadrifl. 
- — stell^e,  nad  keobledge. 
D  T,  read  D  ¥. 


rmd  diluted. 

~  306,  it;  —  183-37,  read  IBS'ST. 

—  381, 49,  and  Is  composed,  rend  is  composed, 

--  386,  9,  Tigarga,  read  Ttgarea. 

_  397,  SS, Thcnard,  read  Proust. 

In  Plate  XLV.  Fig.  16,  should  be  a  right-angled  triangle. 
In  Plate  XLIX.  far  Salitebina,  nod  Sulitelma. 
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